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ARTICLE  I. 

Desct;iptions  of  fifty-four  new  species  of  cbinoids  from  the  lower 
carboniferous  limestones  and  coal  measures  op  illinois  and 
IOWA.  By  a.  H.  Worthen, 

Stute  Oeologist, 

For  the  use  of  a  part  of  the  crinoids  described  m  the  following 
Mges,  I  am  indebted  to  the  liberality  of  Mr.  L.  A.  Cox,  of  Keokuk, 
Iowa,  who,  by  his  zeal  and  indefatigable  industry  as  a  collector,  has 
brought  together  one  of  the  finest  collections  of  these  beautiful  fos- 
sils ever  obtained  from  the  Keokuk  limestone,  and  he  has  also  been 
80  fortunate  as  to  obtain  a  large  number  of  specimens  from  a  higher 
horizon  in  the  Keokuk  group,  than  that  from  which  most  of  the 
erinoids  peculiar  to  this  formation  had  previously  been  obtained. 

In  the  winter  of  1879,  a  few  finely  preserved  crinoids  were  found 
by  Mr.  Cox  and  Mr.  Anderson,  of  Keokuk,  in  loose  pieces  of  sandy 
shale  at  the  foot  of  the  bluflf  about  a  mile  below  the  city,  which  had 
evidently  fallen  down  from  above,  and  an  ineffectual  attempt  was  at 
once  made  to  discover  the  exact  horizon  from  which  the  shaly  frag- 
ments had  conae.  On  a  subsequent  visit  by  Mr.  and  Mrs.  Cox  to 
the  locaUty,  the  latter,  who  is  also  an  excellent  collector,  succeeded 
in  locating  the  exact  spot  from  which  the  crinoids  had  come,  and 
in  finding  the  fossils  in  »itu. 

By  quarrying  into  the  bluflf  at  the  right  point,  some  four  or  five 
bnndred  specimens  have  been  obtained  by  diflferent  collectors  who 
have  visited  the  locality,  all  secured  from  a  surface  scarcely  more 
than  six  feet  square,  and  from  a  stratum  only  a  few  inches  in  thick- 
ness, situated  near  the  dividing  line  between  the  geodiferous  shales 
of  the  Keokuk  group,  and  the  overlying  Warsaw  beds. 

In  1880  another  discovery  of  fossil  crinoids  was  made  by  Mr.  N. 
K.  Burket,  of  Keokuk,  in  the  Keokuk  limestone  at  Hamilton,  Illi- 
nois. This  was  in  a  diflferent  geological  level  from  that  just  de- 
scribed, and  it  has  not  afforded  as  large  a  number  of  specimens  as 
the  other,  but  many  of  them  are  remarkable  for  their  large  size  and 
fine  state  of  preservation.  Moreover,  they  are  generally  specifically 
distinct  from  those  obtained  in  the  sandy  shale,  and  many  of  the 
species  found  here  are  common  in  the  Keokuk  limestone  at  other 
h)calities.  Mr.  Burket  and  Mr.  Cox  worked  this  locality  jointly,  and 
in  a  surface  of  about  8  to  10  feet  square  they  obtained  from  175  to 
900  crinoids,  many  of  them  with  the  arms  attached.  They  were  all 
obtained  from  a  cherty  layer  some  three  or  four  inches  in  thickness, 
intercalated  in  the  upper  part  of  the  Keokuk  quarry-rock,  some  five 
or  six  feet  below  the  base  of  the  geodiferous  shales,  and  some  forty 
feet  below  the  sandy  shales  that  were  so  prolific  in  similar  forms  on 
the  Iowa  side  of  the  river. 
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In  describing  the  PoterlocrinicUe  I  shall  not  use  the  subgeneric 
terms  hitherto  proposed  by  various  authors,  for  the  following  rea- 
sons :  First,  I  see  no  beneficial  result  that  is  likely  to  come  from 
cumbering  the  nomenclature  of  paleontology  with  such  terms,  and 
secondly,  because  any  proposed  subgeneric  formula  that  groups  to- 
gether such  diverse  forms  as  Zeacrinus  maniformis,  xandell  & 
Shumard,  and  Poteriocrinu$  Bisselli,  Worthen,  can  be  of  no  practical 
advantage  in  the  study  of  this  group  of  crinoids,  and  hence,  until 
some  satisfactory  generic  characters  can  be  pointed  out,  by  which 
they  may  be  separated,  it  seems  advisable  to  include  them  all  under 
the  generic  name  originally  proposed  by  Miller  for  them. 

All  the  new  species  described  in  the  following  pages  will  be  fully 
illustrated  in  tne  7th  Vol.  of  the  Geol.  Surv.  of  Illinois,  now  in 
course  of  preparation. 

POTERIOCRINUS  COXANUS.  N.  8P. 

Body  above  the  medium  size,  obconic,  gradually  swelling  from 
a  truncated  base  to  the  summit  of  the  radial  plates,  where  it  is  about 
one-fourth  wider  than  high.  Basal  plates  as  wide,  or  a  little  wider, 
than  high,  forming  by  themselves  a  low  pentagonal  cup,  about  twice 
as  wide  as  high.  One  subradial  on  the  anterior  side  is  longer  than 
wide,  the  others  about  as  wide  as  long,  all  pentagonal,  there  being 
but  two  distinct  angles  on  their  lower  margins. 

Badials  nearly  once  and  a  half  as  wide  as  high  on  the  anterior 
rays,  curving  in  on  their  lateral  borders  so  as  to  give  a  pentalobate 
character  to  the  upper  part  of  the  body. 

Brachials  two,  the  first  quadrangular,  and  the  second  pentan- 
gular, and  both  more  than  twice  as  wide  as  long,  the  second  support- 
ing on  their  sloping  sides  the  first  divisions  of  the  rays.  Only  two 
of  the  rays  and  a  part  of  the  third,  are  to  be  seen,  the  others  being 
concealed  in  the  rock.  In  one  of  these,  probably  the  anterior  ray,  a 
second  bifurcation  takes  place  on  the  fifth  plate  in  each  division,  and 
the  outer  branch  is  seen  to  divide  once  more  about  the  tenth  plate, 
and  the  inner  division  on  the  twenty-fourth  to  the  twenty-sixth  plate, 
beyond  which  the  arms  of  this  ray  are  not  preserved. 

On  the  right  antero- lateral  ray  the  second  bifurcation  takes 
place  on  the  fourth  plate  in  each  division,  the  outer  branch  dividing 
twice  more  on  the  eighth  and  twenty-second  plate,  and  the  inner  one 
twice  on  the  twenty-fourth  to  the  twenty-sixth  plate,  beyond  which 
they  are  not  preserved.  This  gives  twelve  visible  arms  to  this  ray, 
and  it  is  quite  possible  there  were  other  divisions  beyond,  as  the  arms 
extended  about  two  inches  beyond  the  last  divisions  that  are  pre- 
served. The  aims  are  stout,  and  composed  of  rounded,  short,  nearly 
parallel  plates,  that  give  off  delicate  pinnules  from  their  inner  mar- 
gins. The  upper  part  of  the  ventral  tube  is  exposed  by  the  partial 
removal  of  the  arms,  showing  that  this  organ  was  trumpet  shaped, 
and  crowned  with  heavy  hexagonal  plates,  produced  at  the  center 
into  rather  sharp  nodes,  while  below,  the  plates  are  thinner,  and 
crossed  by  about  three  sharp  ridges,  that  are  most  prominent  in  the 


center  of  the  plate.  Similar  ridgee  are  also  visible  on  the  margins 
of  some  of  the  summit  plates.  Anal  plates  unknown.  Column 
ronnd  and  rather  stout,  composed  of  thm,  even  plates.  Length  of 
body  and  arms  5f  inches,  breadth  at  the  summit  of  the  ventr^  tube 
^  inches,  length  of  column  7f  inches. 

This  magnificent  specimen  of  Poteriocrinm,  the  finest  ever  ob- 
tained from  the  Keokuk  limestone,  I  take  pleasure  in  dedicating  to 
Mr.  L.  A,  Cos,  of  Keokuk,  Iowa,  to  whom  it  belongs,  in  recognition 
of  his  zeal  and  uutiring  industry  in  collecting  the  crinoids  and  fishes 
of  that  vicinity. 

Position  and  locality,  upper  part  of  the  Keokuk  limestone,  Ham- 
ilton, lU. 

Mr.  L.  A.  Cox's  collection. 

POTBRIOCRINUS   BURKETt  N.    BP. 

Body  small,  cup  shaped  below  the  summit  of  the  first  radial 
plates.  Basala  small  and  concealed  by  the  first  joints  of  the  column. 
Subradial  plates  slightly  protuberant  from  the  depression  of  their 
upper  angles,  curving  below  into  the  basal  concavity. 

Radials  pentagonal,  about  once  and  a  half  as  wide  as  long.  Bra- 
chials two  to  each  ray,  the  first  quadrangular,  and  the  second  the 
same  form  as  the  radials,  and  supporting  on  their  upper,  sloping 
sides  the  first  divisions  of  the  arms.  The  arms  after  the  first  divis- 
ion on  the  second  brachial  plate,  divide  again  on  the  sixth  to  the 
ninth  plate,  beyond  which  they  continue  simple  to  their  extremities, 
making  four  arms  to  each  ray.  Arms  composed  of  slightly  wedge- 
formed  plates,  about  as  long  as  wide  below  the  last  bifurcation,  but 
proportionately  longer  and  more  zigzag  in  their  arrangement  above, 
giving  off  strong  pinnules  alternately  from  their  longest  sides.  Anal 
plates  small,  the  first  one  apparently  resting  between  two  of  the  sub- 
radiais,  and  this  is  succeeded  by  a  double  series  of  minute  plates 
that  form  the  lower  extremity  of  the  ventral  tube.  This  organ  is 
composed  of  minute  plates,  is  balloon  shaped,  and  shows  a  small 
opening  about  two-thirds  the  distance  from  the  base  to  the  summit. 
Column  at  the  top  composed  of  round,  nearly  uniform  plates,  but  a 
abort  distance  below  thickerjoints  are  intercalated  at  in-egular  inter- 
vals. It  decreases  in  diameter  nearly  one  half  in  a  distance  of  two 
mbes  from  the  top,  and  has  delicate  cyrrhi  attached  on  either  side 
at  irregular  intervals. 

The  depressions  at  the  angles  of  the  body  plates,  gives  to  the  ex- 
terior of  the  cup-shaped  body  a  somewhat  rough  appearance. 

This  species  is  named  m  honor  of  Mr.  N.  K.Burket,  of  Keokuk, 
Iowa,  who  discovered  the  interesting  locality  at  Hamilton,  where 
this  and  several  other  new  forms  have  been  obtained. 

Position  and  locality :  Top  of  the  Keokuk  limestone,  Hamilton, 
Dlinois. 

Nos.  260  and  402  of  Mr.  L.  A.  Cox's  collection. 
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POTERIOCRINUS  TENUIDACTYLUS  N.  SP. 

Body  obconical,  length  and  breadth  to  the  top  of  the  radial  pla 
about  equal.  Basals  well  developed,  expanding  upward  from 
column,  forming  a  pentagonal  cup  rather  wider  than  long.  Sub 
dials  about  as  wide  as  high,  the  one  on  the  posterior  side  support 
in  part  two  quadrangular  anal  plates,  that  are  succeeded  by  a  dou 
series  of  smaller  plates  of  the  same  form,  forming  the  base  of 
ventral  tube. 

Radials  pentagonal,  wider  than  high.  Brachials  four  to  ej 
of  the  posterior  rays,  three  of  them  quadrangular  and  the  fou 
pentangular,  supporting  on  its  upper  sloping  sides  the  first  divisi 
of  the  rays.  The  arms  in  the  left  posterior  ray,  after  dividing 
the  last  brachial,  give  off  a  branch  from  each  division,  about 
twelfth  to  the  twentieth  plate,  beyond  which  they  are  simple  as 
as  can  be  seen,  giving  four  arms  to  this  ray. 

The  arms  are  long  and  slender,  composed  of  rather  long,  rount 
joints,  slightly  zigzag  in  their  arrangemei;it,  and  give  off  roun< 
pinnules  from  their  projecting  sides. 

The  ventral  tube,  of  which  some  traces  can  be  seen  an  ii 
above  the  base,  appears  to  have  been  cylindrical,  starting  with 
two  long  quadrangular  anal  plates  that  rest  on  the  posterior  sub 
dial  plate,  the  succeeding  plates  decreasing  upward  in  size. 

Column  at  its  upper  extremity  rather  large,  and  composed  of 
tremely  short  joints,  closely  ancnylosed  together. 

Position  and  locality:  Upper  part  of  the  geode  bed,  one  n 
below  Keokuk. 

No.  202  of  Mr.  L.  A.  Cox's  collection. 


POTERIOCRINUS  lOWENSIS.    N.   SP. 

Body  short,  about  once  and  a  half  as  wide  as  high.  Basal  pla 
small  and  hidden  by  the  first  columnar  joints.  Subradials  smi 
slightly  protuberant  at  the  center  and  depressed  at  the  angles.  ] 
dials  twice  as  wide  as  long,  pentagonal,  depressed  on  their  lower  1 
eral  borders,  with  a  tolerably  well  defined  suture  between  them  £ 
the  brachials. 

Brachials  two,  the  first  quadrangular  twice  as  wide  as  long, 
second  pentagonal,  giving  support  on  their  sloping  angles  to  the  fi 
divisions  of  the  rays,  and  slightly  protuberant  at  their  upper  ang] 

Arms  after  the  first  division  on  the  second  brachial  in  two 
the  rays,  the  left  posterior  and  right  antero-lateral  rays,  divide  ag 
on  the  fifth  to  the  seventh  plate,  beyond  which  they  are  simple  as 
as  they  have  been  preserved.  On  another  ray  which  may  be  the  ; 
terior  one,  the  first  bifurcation  takes  place  apparently  on  the  fi 
brachial,  and  the  second  one  on  the  third  plate  above,  as  near  as  c 
be  determined  from  the  crushed  condition  of  this  ray.  Anal  pla 
unknown. 

Column  round,  composed  of  rather  thick  joints  near  the  bo< 
becoming  alternately  thinner  below. 


This  species  is  related  to  Pot.  {Scaph.)  Gihaoni  of  White,  but  dif-- 
fers  from  it  in  the  number  and  mode  of  bifurciition  of  the  arms, 
&nd  aleo  in  the  form  and  proportion  of  the  plates  composing  the 
body. 

Position  and  locality :  Upper  shales  of  the  geode  bed,  one  mile 
below  Keokuk,  Iowa. 

No.  56  of  Mr.  L.  A.  Cox's  collection. 

POTERIOCIUNPS  HAMILT0NBS9IS  N.    SP, 

Body  short,  forming  a  low,  shallow  cup,  about  twice  as  wide  as 
h^h.  Base  concave,  the  basal  plates  being  hidden  by  the  first  ool- 
urnnar  joints.  Snbradials  of  nearly  uniform  size,  four  hexagonal 
ana  one  heptagonal,  all  curving  below  into  the  basal  concavity. 
Badials,  four  of  them  nearly  twice  as  wide  as  long,  pentagonal,  the 
one  on  the  anterior  side  smaller,  and  all  indented  at  their  lower 
angles  to  correspond  with  the  similar  indentations  of  the  upper 
angles  of  the  Bubradials.  A  somewhat  gaping  suture  exists  between 
the  radial  and  brachial  series.  Brachials  one  to  each  ray,  longer' 
(ban  theradials,  and  four  of  them  sharply  angular  above  for  the 
^pport  of  the  arms.  On  the  anterior  ray  the  brachial  is  constricted 
above  to  about  one-half  its  width  below,  and  on  its  upper  truncated 
mai^in  supports  the  plates  of  a  single  arm,  making  nine  arms  alto- 
gether for  this  species.  Four  or  five  anal  plates  can  be  seen  ar- 
ranged as  usual  in  this  genus.  Arms  composed  of  short  quadrangu- 
lar plates  that  give  off  strong  pinnules,  the  joints  of  which  are  twice  ^u 
oimoreas  long  as  wide.    Column  unknown. 

This  species  is  nearly  related  to  the  little  form  to  which  we  have 
giTen  the  name  P.  penicilliformis,   but  differs  from  that  in  its  more  '.  ®* 

broadly  cup-shaped   body,  shorter  brachials  and   arm  plates,  and  ''"ing 

also  in  the  pit-like  depressions  at  the  nngles  of  the  body  plates.  t  is 

The  body  alone  could  not  be  eayily  distinguished  from  Pot.  (Scaph.)  tate 

uiiinif  of  Hall,  while  it  is  entirely  unhke  that  in  the  number  and  ar- 
rangement of  the  arms. 

Position  and  locality:  Upper  part  of  the  Keokuk  limestone, 
Hamilton,  Til, 

Xo.  176  Mr.  L.  A.  Cox's  collection. 

POTEBIOOBINUB   ORESTES  M.    BP, 

Body  depressed  cnp  shaped,  about  twice  as  wide  as  high.  Base 
cwicave,  basals  small  and  concealed  under  the  first  columnar  joints, 
Snbradials  aB  wide  or  a  little  wider  than  high,  three  hexagonal  and 
two  on  the  posterior  side  heptagonal,  all  curving  into  tue  cavity 
below.  Kadials  about  twice  as  largo  as  the  smaller  subradials,  four 
of  them  pentagonal,  and  one  on  the  right  posterior  side  heptagonal, 
counting  three  angles  below. 

Brachials,  five  to  the  anterior  ray,  the  first  one  of  which  is  as  wide 
below  as  the  first  radial,  but  constricted  above  to  correspond  with 
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the  narrow  succeeding  plates,  which  are  quadrangular  and  narrowly 
rounded  on  their  external  surfaces.  The  fifth  brachial  is  angular 
above,  a  little  wider  than  those  below,  and  gives  support  on  its 
upper  sloping  sides  to  the  first  divisions  of  the  ray,  which  thence 
continue  simple  to  their  extremeties. 

The  four  other  radials  have  each  a  single  brachial,  which  is  as 
wide  as  the  radial  on  which  it  rests,  with  a  gaping  suture  between, 
all  pentangular,  and  supporting  on  their  sloping  upper  angles  the 
first  divisions  of  the  rays. 

The  left  antero-lateral  ray,  after  its  first  bifurcation  on  the  bra- 
chial plate,  divides  again  on  the  sixth  plate  above,  and  the  outer 
division  twice  more  on  the  seventh  or  eighth  plate,  while  in  the  right 
antero-lateral,  both  divisions  bifurcate  on  the  sixth  plate,  and  the 
outer  division  again  on  the  seventh  or  eighth  plate,  making  five  di- 
visions to  this  ray,  which  is  probably  the  normal  number  in  all  the 
rays  except  the  anterior  one,  or  twenty- two  to  the  complete  organ- 
ism. The  arms  are  composed  of  rounded,  wedge-formed  jomts, 
giving  oflF  strong  pinnules  alternately  from  their  longest  sides — Pin- 
nules composed  of  rounded  joints  about  twice  as  long  as  wide. 

Anal  plates,  five  visible.  The  first  one  is  pentagonal,  and  rests 
between  the  upper  angles  of  two  of  the  subradiah,  and  partly  under 
the  lower  angle  of  the  right  posterior  radial.  The  second  anal  is 
larger  than  the  first,  hexagonal,  and  rests  upon  one  of  the  sub- 
radials,  and  extends  above  the  top  of  the  left  posterior  radial.  The 
third  anal  is  hexagonal,  about  as  large  as  the  first,  on  which  it  rests, 
and  it  extends  nearly  half  its  length  above  the  top  of  the  posterior 
radial  on  the  right.  The  fourth  and  fifth  anals  are  smaller,  the  one 
resting  on  top  of  the  second  anal  and  the  other  on  the  third.  Colunm 
unknown. 

Position  and  locality :  Top  of  the  geodiferous  shales  of  the  Keo- 
kuk group,  one  mile  below  Keokuk,  Iowa. 

Nos.  184  and  243  of  Mr.  L.  A.  Cox's  collection. 

I  take  pleasure  in  dedicating  this  beautiful  species  to  my  worthy 
friend  and  co-laborer  Mr.  Orestes  St.  John. 

POTERIOCBINXJS  LATIDACTYLXJ8.   N.  SP. 

This  interesting  species  is  only  represented  by  a  single  imperfect 
specimen,  showing  the  posterior  side  of  the  body,  and  a  part  of  three 
of  the  rays. 

Body  mamillaeform,  once  and  a  half  as  wide  as  high  to  the  top  of 
the  first  radials,  and  composed  of  smooth,  closely  joined  plates. 
Basals  unknown.  Subradials  nearly  as  large  as  the  radials,  length 
and  breadth  about  equal,  four  of  them  hexagonal  counting  three 
angles  below,  the  left  posterior  one  larger  than  those  on  the  anterior 
side  and  heptagonal.  Radials  pentagonal,  once  and  a  half  as  wide 
as  high,  and  truncated  straight  across  their  upper  margins  for  the 
reception  of  the  brachials.  These  are  of  the  same  form  and  a  little 
larger  than  the  radials,  and  support  on  their  upper  sloping  sides  the 
first  divisions  of  the  rays.    The  arms  are  composed  of  broad,  short, 


) 


i 


quadrangular  plates,  resembling  closely  the  arms  of  Woodocrinus 
»Dd  Bto'sacrinm.  In  two  of  the  rayn  which  are  partly  preserved  in 
the  Bpeoimen  before  me,  a  second  bifurcation  takes  plaoe  on  the 
(ourtb  plate  above  the  brachials,  beyond  which  the  arm  structure  is 
unknown.  The  first  arm-plates  in  the  two  posterior  rays  are  about 
twice  as  long  ae  the  succeeding  ones. 

Three  anal  plates  are  visible;  the  first  one  is  larger  than  the 
others,  and  rests  between  the  upper  angles  of  the  two  posterior  sub- 
radials.  The  second  rests  on  top  of  the  left  posterior  subradial,  and 
the  third,  which  is  smaller  than  either  of  the  others,  rests  upon  the 
ttrst,  and  above  this  the  lower  margins  of  two  or  more  succeeding 
plates  can  be  seen. 

Column  stout,  covering  the  entire  width  of  the  base,  and  com- 
posed at  first  of  nearly  equal  joints  that  decrease  in  diameter  below, 
snd  pass  into  a  series  of  alternately  thick  and  thinner  joints  as  the 
distance  from  the  base  increases. 

Position  and  locality:  Upper  part  of  the  Keokuk  limestone, 
Hamilton,  111. 

No.  401  of  Mr.  L.  A.  Cox's  collection. 

POTERIOCBINIIS   PENICILLIFORMtB.   N.  SP. 

Body  smalJ,  forming  below  the  summit  of  the  radial  plates  a  low 
cup,  about  twice  as  wide  as  high.  Basals,  and  the  lower  angle  of 
tbe  subradials,  concealed  under  the  first  columnar  joints. 

Subradials  about  as  long  as  wide,  except  the  one  on  the  posterior 
side,  which  is  a  little  longer  than  the  others.  Budials  about  twice 
■M  large  a-i  the  basals,  wider  than  long,  and  truncated  squarely 
across  their  upper  margins  for  the  reception  of  the  brachials. 
Brachials  twice  as  long  as  wide,  four  of  them  pentagonal,  con- 
stricted in  the  middle,  and  supporting  two  arms  which  continue 
simple  to  their  extremities.  The  anterior  ray  has  a  long  quadran- 
gular brachial  plate  supporting  a  single  arm,  making  nine  arms  alto- 
gether for  this  species. 

Arms  composed  of  rounded  joints  that  are  generally  longer  than 
Hide,  but  slightly  wedge-shaped,  giving  off  strong  pinnules  from 
their  longest  sides. 

Coluom  slightly  larger  at  its  junction  with  the  body  than  below, 
composed  of  alternately  thicker  and  thinner  joints. 

Fu^t  anal  plate  longer  than  wide,  pentagonal,  and  rests  partly 
between  two  of  the  subradials  and  unaer  the  right  posterior  radial. 
Aliove  this  a  double  series  of  small  anal  plates  can  be  seen,  the  first 
of  which  rests  on  top  of  the  left  posterior  subradial,  and  the  second 
on  the  first  anal. 

This  little  crinoid  is  related  to  that  described  by  Meek  and  Worthen 
in  the  second  volume  of  the  Geol.  Survey  of  Illinois,  p.  288,  pi.  17, 
fig.  6,  under  the  name  of  Scaphiocrinus  decadatylua,  but  differs  from 
it  in  the  proportions  of  the  body  plates,  and  especially  in  its  brach- 
ials and  arm  plates. 
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Position  and  locality:  Upper  part  of  the  Keokuk  limestone, 
Hamilton,  Illinois. 

No.  269  of  Mr.  L.  A.  Cox's  collection. 

POTERIOOBINUS  TENUIDACTYLU8.   N.  BP. 

Body  of  medium  size,  depressed  cup-shaped,  more  than  twice  as 
wide  as  high,  Base  depressed,  basal  plates  small  and  concealed  in 
the  basal  cavity.  Subradials  as  long  or  longer  than  wide,  three 
hexagonal  and  two  on  the  anal  side  heptagonal. 

Badials  about  twice  as  wide  as  long ;  heptagonal,  and  truncated 
squarely  across  their  upper  margins  for  the  reception  of  the  brachial 
series. 

Brachials  two,  the  first  quadrangular,  and  the  second  pentangu- 
lar, both  as  wide  or  a  little  wider  than  the  radials ;  the  second  sup- 
porting on  its  upper  angles  the  first  divisions  of  the  arms.  The 
arms  are  composed  of  wide,  short,  quadrangular  joints,  and  bifur- 
cate the  second  time  on  the  fourth  and  sixth  plates  above  the  brach- 
ials, beyond  which  they  are  all  simple  to  their  extremities,  making 
four  arms  to  each  ray.  Above  the  second  bifurcation  the  plates  of 
the  arms  gradually  diminish  in  width,  and  become  slightly  wedge- 
formed,  giving  off  strong  pinnules  from  their  longest  sides. 

Anal  area  proportionately  large,  with  nine  small  anal  plates  visi- 
ble. The  first  is  pentagonal,  and  rests  between  two  of  the  sub- 
radials and  partly  under  one  side  of  the  right  posterior  radial.  The 
two  succeeding  anals  are  larger,  placed  side  by  side,  their  lower  mar- 
gins resting,  the  left  one  on  the  truncated  margin  of  one  of  the 
subradials,  and  the  other  between  the  upper  angle  of  the  first  axial 
and  the  left  margin  of  the  first  tadial  to  the  right.  The  next  series 
of  anals  consists  of  three  smaller  plates  placed  side  by  side,  and 
these  are  succeeded  by  three  more  that  are  not  fully  exposed. 

Column  unknown. 

Position  and  locality :  Upper  shales  of  the  geode  bed,  one  mile 
below  Keokuk,  Iowa. 

No.  403  of  Mr.  L.  A.  Cox's  collection. 

POTERIOOBINUS  OOOIDENTALIS.    N.  8P. 

Body  cup  shaped,  about  twice  as  wide  as  high.  Base  depressed, 
the  basals  small  and  hidden  under  the  first  columnar  joints.  Sub- 
radials hexagonal  and  heptagonal,  the  lower  angle  curving  under  to 
form  a  part  of  the  basal  concavity. 

Radials  pentangular,  nearly  twice  as  wide  as  long,  with  a  gaping 
suture  between  them  and  the  brachials. 

Brachials  on  four  of  the  rays  pentangular,  widest  below,  slightly 
constricted  in  the  middle,  and  angular  above,  supporting  on  their 
sloping  sides  the  first  division  of  the  rays.  Another  bifurcation 
takes  place  on  the  tenth  plate  above  the  brachials  in  these  four  rays, 
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beyond  .which  they  are  simple  to  their  extremities.  The  anterior 
brachial  is  quadrangular,  constricted  above,  and  supports  a  single 
arm,  making  17  arms  altogether  for  this  species. 

The  anal  side  of  the  specimen  is  distorted  so  that  the  number  and 
form  of  the  anal  plates  cannot  be  clearly  determined ;  but  three  can 
be  seen ;  the  second  one  much  larger  than  the  others,  and  apparently 
arranged  as  usual  in  this  genus. 

Column  moderately  stout,  round  and  composed  at  the  summit  of 
evenly-sized  plates,  tnat  alternate  with  thinner  ones  below. 

This  species  is  nearly  related  to  Pot.  (Scaph.)  unicus,  of  Hall,  but 
differs  essentiaUy  from  that  in  the  number  and  bifurcation  of  the 
arms. 

Position  and  locality:  Upper  beds  of  the  Keokuk  limestone, 
Hamilton,  lU. 

No.  170  of  Mr.  L.  A.  Cox's  collection. 

POTBRIOGBINTJS  ASPEB.      N.   8P. 

Body  of  medium  size,  basin  shaped,  base  slightly  depressed,  the 
basal  plates  being  concealed  by  the  columnar  joints.  Subradials 
prominent,  length  and  breadth  about  equal,  the  lower  angles  form- 
mg  a  part  of  the  basal  concavity,  and  the  upper  angles  depressed  to 
correspond  with  similar  depressions  in  the  lower  margins  of  the 
radial  plates. 

Badials  short,  about  as  wide  as  long,  pentagonal,  depressed  at 
their  lower  angles,  with  a  gaping  suture  between  them  and  the  suc- 
ceeding brachials. 

Brachials  two,  the  first  quadrangular,  the  second  sharply  angu- 
lar above,  and  but  little  narrower  than  the  radial  series.  A  slight 
angular  prominence  extends  lengthwise  across  the  brachial  plates, 
ana  the  same  may  be  seen  on  the  lower  portion  of  the  arms  under 
a  good  glass. 

Arms  on  the  anterior  ray,  after  the  first  division  on  the  second 
brachial,  divide  again  on  the  fourth  and  sixth  plate,  and  both  the 
outer  divisions  again  on  the  eighth  plate,  while  the  inner  one  appears 
to  be  simple  after  the  second  division,  thus  giving  six  arms  to  this 
ray.  The  antero-lateral  rays  appear  to  divide  once  more,  giving  eight 
arms  to  these  rays. 

Arm  pieces  rounded,  moderately  wedge-shaped,  and  diminish 
rather  rapidly  in  width  towards  their  extremities.  Delicate  pinnules 
are  given  off  from  their  longest  sides.  Anal  plates  and  column  im- 
known. 

The  depressions  at  the  angles  of  the  body  plates,  give  a  rugged 
appearance  to  thp  body  of  this  species,  and  will  serve  to  distin- 
goisb  it  from  the  other  forms  with  which  it  is  associated. 

Position  and  locality :  Upper  part  of  the  geodif  erous  shales  of  the 
Eeoknk  group,  one  mile  below  Keokuk. 

No.  191,  Mr.  L.  A.  Cox's  collection. 


J 


lat- 

the 
ind 
i  of 
ing 
tis 
[ate 
lest 


tsn* 


Ihttt  UH  nth  Um  from  top.  for  "miner^  rand  'Inner." 


12 


POTEBIOCRINUS  BBI£RIU8.      N.  8P. 


Body  of  medium  size,  cup  shaped,  base  depressed ;  the  basal  plates 
small,  not  extending  beyond  the  columnar  facet.  Subradials  promi- 
nent in  the  center  and  depressed  at  the  angles,  three  hexagonal  and 
two  on  the  posterior  side  rather  larger  than  the  others,  and  hep- 
tagonal. 

Badials  pentagonal,  nearly  twice  as  wide  as  long,  depressed  on 
their  lower  margins  to  correspond  with  the  depressions  m  the  sub- 
radial  plates.  They  are  constricted  across. the  middle,  and  project- 
ing on  their  upper  margins,  with  a  distinct  suture  between  them 
and  the  brachial  plates. 

First  brachial  quadrangular,  the  second  pentangular,  sharply  an- 
gular above,  giving  support  on  its  upper  sloping  angles  to  the  first 
divisions  of  the  rays. 

The  arms  on  the  three  anterior  rays,  after  their  first  division  on 
the  second  radials,  divide  at  least  four  times,  and  one  of  them,  the 
left  antero-lateral  ray  five  times,  the  division  in  every  case  taking 
place  on  the  outer  branch,  as  in  ZeacrinuSy  while  the  inner  branches 
continue  single  to  their  extremities.  The  divisions  generally  occur 
on  the  sixth,  eighth,  twelfth  or  sixteenth  plate,  making  ten  arms  to 
two  of  these  rays,  which  is  probably  the  normal  number,  and  eleven 
to  the  other.  On  the  posterior  rays,  these  divisions  take  place  on 
the  fourth,  sixth  and  eighth  plates.  This  gives  an  arm  formula  of 
fifty  arms,  as  the  normal  number  for  this  species. 

First  anal  plate  hexagonal,  about  as  large  as  the  smallest  sub- 
radials, second  and  third  rather  smaller  than  the  first,  and  pU  ar- 
ranged as  usual  in  this  genus.  They  are  all  depressed  at  the  angles, 
though  not  quite  so  much  as  the  other  plates  of  the  body.  Column 
unknown. 

Position  and  locality :  Upper  part  of  the  geodif  erous  shales  of  the 
Keokuk  group,  one  mile  below  Keokuk. 

Nos.  100  and  185  of  Mr.  L.  A.  Cox's  collection. 


POTEMOCRINUS  ASPERATUS.     N.  SP. 

Body  depressed,  forming  a  low  saucer-like  cup  below  the  summit 
of  the  radial  plates.  Base  depressed,  and  basal  plates  concealed  by 
the  upper  columnar  joints.  Subradials  small,  their  lower  angles 
concealed  in  the  basal  concavity. 

Badials  about  twice  as  wide  as  long,  pentagonal,  without  any  well 
defined  suture  between  them  and  the  first  brachial  plates. 

Brachials  Wo,  about  the  same  size  as  the  radials,  the  first  quad- 
rangular, and  the  second  pentangular,  giving  support  above  to  the 
first  divisions  of  the  rays. 

Arms  composed  of  rounded,  nearly  quadrangular  joints,  and  after 
the  first  division  on  the  second  brachial  they  divide  twice  more  in 
the  posterior  rays,  first  on  the  seventh,  and  each  division  again  on 
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the  tenth,  plate,  making  eight  arms  to  each  of  these  rays.  The 
Dther  rays  are  partially  embedded  in  the  matrix,  minute  projec- 
tions are  visible,  with  a  good  glass,  on  the  outer  side  of  the  arm 
plates,  that  give  a  roughened  aspect  to  the  whole  specimen,  and  has 
suggested  the  specific  name,  and  will  also  serve  to  distinguish  it 
from  nearly  related  species. 

Anal  plates  so  closely  anchylosed  that  their  forms  cannot  be  clearly 
determined,  but  the  first  one  rests  between  two  of  the  subradials, 
and  is  succeeded  by  a  double  series  of  smaller  plates  that  apparently 
go  to  form  the  base  of  the  ventral  tube.  Traces  of  coarse  striae,  or 
rows  of  granules,  extending  across  the  brachial  plates,  as  well  as  the 
radials,  can  be  seen  with  a  good  glass. 

Column  round,  composed  of  rather  even  joints,  with  numerous 
delicate  cirrhi  attached  to  it  at  short  intervals. 

Position  and  locality :  Upper  part  of  the  geodiferous  shales  of 
the  Keokuk  group ;  one  mile  below  Keokuk. 

No.  234  of  Mr.  L.  A.  Cox's  collection. 


B. 


P0TERI0CRINU8  ARACHN^EFORMIS.     N.  8P. 

Body  small,  obconical,  length  and  breadth  about  equal,  gradually 
swelling  from  the  base  to  the  summit  of  the  radial  series.  Basals 
projecting  more  than  half  their  length  beyond  the  column,  and 
forming  by  themselves  a  low,  pentagonal  cup.  Subradials  compar- 
atively large,  three  hexagonal,  and  two  heptagonal.  Radials  smaller 
than  the  subradials,  the  articulating  scar  semi-circular,  and  occupy- 
ing only  about  half  the  width  of  the  plate,  with  a  projecting  rim 
around  its  outer  margin. 

Only  one  anal  plate  is  preserved  in  the  specimen  under  descrip- 
tion, which  is  about  half  as  large  as  the  largest  of  the  subradials 
between  which  it  rests,  and  it  extends  up  to  the  summit  of  the  right 
posterior  radial.  The  left  posterior  subradial  is  truncated  at  the 
summit  for  the  support  of  the  second  anal,  which  is  not  preserved. 

Only  one  of  the  rays  is  partially  preserved.  In  this  there  are  five 
brachials,  the  last  one  of  which  is  an  axillary  plate,  and  supports 
the  first  divisions  of  the  ray,  one  of  which  divides  again  on  the  third 
plate,  beyond  which  the  arms  are  not  preserved.  The  arms  are 
composed  of  long,  slender,  rounded  joints,  generally  twice  as  long  as 
wide. 

Column  unknown. 

Position  and  locality :     Keokuk  limestone,  Warsaw,  111. 

Illinois  State  collection. 

POTERIOCRINUS  NAUV00ENSI8.     N.  RP. 

Body  small,  cup-shaped,  the  plates  being  displaced  somewhat  by 
crushing,  prevents  a  complete  diagnosis. 

Basals  small,  and  hidden  by  the  first  columnar  joints.  Subradials 
as  high  or  higher  than  wide,  and  sharply  angular  above.    Radials 
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\  pentagonal,  wider  than  long.    First  brachial  quadrangular,  second 

I  brachial  pentagonal,  and  both  as  wide  or  a  little  wider  than  the 


^  radials  below. 


j  The  arms  of  only  one  of  the  rays,  the  left  antero-lateral,  is  pre- 

f  served  so  that  its  structure  can  be  made  out.    This  ray  divides  on 

\  the  second  brachial,  and  the  left  branch  twice  more  on  the  sixth  and 

eighth  plate  above,  while  the  right  branch  divides  at  least  four  times 
on  the  sixth  and  eighth  plates,  making  at  least  eight  arms  to  this 
^  ray.    Anal  series  cannot  be  seen  clearly  enough  to  be  fully  deter- 

I  mined,  they  are  apparently  arranged  as  usual  in  this  genus. 

Column  round,  and  composed  of  thin,  unequal  joints. 
This  species  is  evidently  nearly  related  to  Hall's  Vol,   (Scaph) 
{  cequaliBy  but  differs  from  that  in  the  relative  size  of  its  subraoial 

plates,  and  in  the  number  and  mode  of  bifurcation  of  the  arms. 
Position  and  locality :    Keokuk  limestone,  Nauvoo,  Dl. 

Illinois  State  collection. 

1 

i 

1  POTBMOCRINIJS  OTTERENSIS.  N.   SP. 

I  Body  above  the  medium  size,  basin-shaped,  about  once  and  a  half 

as  wide  as  high,  base  depressed  and  the  basal  plates  hidden  by  tHe 
column,  which  is  quite  stout  and  pentalobate  where  it  joins  the  body. 

Subradials  about  one-fourth  wider  than  long,  the  lower  angle 
curving  inward  to  form  apart  of  the  basal  concavity.  The  center  of 
these  plates  is  smooth  and  a  little  protuberant,  with  four  deep  in- 
dentations on  their  borders,  two  of  which  are  lateral,  to  meet  those 
of  the  adjacent  subradials,  and  two  directed  obliquely  upward  to 
meet  similar  depressions  in  the  radial  plates. 

Badials  wider  than  long,  constricted  across  the  middle,  and  pro- 
jecting on  their  upper  margins,  with  two  slightly  oblique  depressions 
below,  that  meet  two  of  those  in  the  subradial  plates.  They  are 
pentagonal  in  form  and  support  on  their  upper  truncated  margins 
the  brachial  series. 

Brachials  one  to  each  of  the  postero-lateral  rays,  smaller  than 
the  radials,  slightly  constricted,  and  sharply  angular  above,  giving 
support  to  the  first  divisions  of  the  rays.      Arm  structure  unknown. 

Three  anal  plates  are  visible,  the  first  nearly  as  large  as  the  sub- 
radials, the  others  a  little  smaller,  and  all  having  from  four  to  six 
depressions  around  their  borders  that  correspond  to  similar  depres- 
sions on  adjacent  plates.  The  anal  plates  have  been  shoved  out  of 
their  true  position  by  the  crushing  of  the  specimen,  so  that  their  re- 
lation to  the  adjacent  plates  cannot  be  clearly  determined. 

Position  and  locahty :  This  unique  form  was  obtained  from  the 
Keokuk  Umestone,   on  Otter  Creek,   Jersey  county,  111. 

Illinois  State  collection. 

POTERIOCRINUS  SUBRAMULOSUS.  N.  SP. 

Body  turbinate  or  obconical,  higher  than  wide  to  the  top  of  the 
radial  series,  and  composed  of  very  thin,  smooth  plates.     Basals 
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tnmcate  below,  about  as  high  as  wide,  and  forming  by  themselveb  a 
small  pantagoniil  cup  a  little  more  than  half  as  high  as  wide. 

SubradialB  about  twice  as  large  as  the  basals,  four  of  them  hexag- 
onal, and  two  on  the  poaterior  side  larger  than  the  others  and  hep- 
tagonal.  Only  two  of  the  rays  are  preserved  in  the  specimen  before 
me,  and  in  one  of  these,  the  right  posterior  one,  the  radial  plate  ap- 
pears to  be  quadrangular,  and  rests  directly  upon  the  upper  margin 
of  the  large  posterior  subradial  below.  In  the  left  antero-lateral  ray 
the  radial  is  pentangular,  its  lower  angle  fitting  in  between  two  of 
tlie subradials,  as  Ib  usuallythe  case  in  this  genus. 

Brachials  two,  the  first  quadrangular,  and  the  second  pentan- 
frular,  both  wider  than  long,  and  the  last  supporting  on  its 
sloping  sides  the  first  divisions  of  the  rays.  The  arms  in 
the  right  posterior  ray  divide  again  two  or  three  times,  first 
on  the  seventh  plate,  and  the  outer  branch  twice  more  on  the 
eighth  and  twentieth  plate,  and  the  inner  division  at  least  once 
more  about  the  twentieth  plate,  making  as  many  as  ten 
arras  to  this  ray.  The  left  antero-lateral  ray,  after  its  first  division 
on  the  last  brachial  plate,  gives  off  branches  in  each  division  on  the 
eighth  plate,  the  outer  division  dividing  twice  more  on  the  eighth 
and  twenty-second  plate,  and  the  inner  division  once  more 
m  the  twenty-second  plate,  which  is  as  far  as  the  arms  can  be 
traced.  There  are  at  least  ten  arms  each  to  these  two  rays,  and 
pcesibly  more.  The  anterior  ray  is  but  partially  exposed,  and  seems 
lo  have  an  axillary  plate  about  the  twelfth  series  above  the  last 
brachial.  The  Erst  anal  plate  is  nearly  as  large  as  the  smallest  sub- 
radial,  and  rests  between  two  of  them,  and  a  smaller  second  anal 
rests  upon  the  first,  above  which  a  double  series  of  small  plates  may 
be  seen  that  probably  form  the  base  of  a  ventral  tube.  Column 
rather  stout,  the  first  plates  covering  the  whole  diameter  of  the 
truncated  base. 

This  species  is  closely  related  to  Pot.  coacinnus,  of  Meek  and 
Worthen,  Geol.  Surv.  of  111.,  Vol.  5,  page  490,  pi.  14,  fig.  3,  but  dif- 
fers from  that  in  its  more  elongate  body,  the  very  thin  plates  of 
which  it  is  composed,  as  well  as  in  the  number  and  mode  of  bifurca- 
tion of  the  arms. 

Position  and  locahty ;     Keokui  limestone,  Keokuk,  Iowa. 

Collection  of  the  author. 

POTERIOCRINCS   BICHFIBLDENSIS.   N,  SP, 

Body  small,  turbinate,  length  and  breadth  about  equal.  Basals 
moderately  large  in  proportion  to  the  entire  body,  projecting  above 
the  columnar  facet  so  as  to  form  a  shallow  pentagonal  cup. 

Snbradials  larger  than  the  basals,  the  two  on  the  posterior  side 
the  longest,  and  hexagonal. 

Badials  wider  than  long,  pentagonal,  with  a  well  defined  and  rather 
^ping  suture  between  them  and  the  succeeding  brachials.  In  the 
right  posterior  ray  the  brachial  is  twice  as  long  as  wide,  pentagonal, 
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supporting  on  its  upper  sloping  sides  the  first  divisions  of  the  ray. 

In  the  left  posterior  ray  the  brachial  is  divided,  making  two 
brachials  in  this  ray,  the  first  quadrangular,  and  the  second  short 
and  pentangular,  but  I  am  inclined  to  regard  this  as  accidental,  and 
to  believe  that  one  brachial  to  each  ray  is  the  normal  number. 

The  first  anal  plate  is  a  little  longer  than  wide,  hexagonal,  and 
rests  between  the  sloping  sides  of  the  two  posterior  subradials,  and 
partly  under  the  left  side  of  the  right  posterior  radial.  The  second 
anal  is  a  little  larger  than  the  first,  and  rests  on  the  upper  margin  of 
the  left  posterior  subradial.  The  third  anal  is  sihaUer  than  the 
others,  and  rests  upon  the  first. 

Arms  composed  of  rounded  joints,  not  wedge-shaped,  and  divide 
the  second  time  on  the  eighth  plate  above  the  brachials,  beyond 
which  they  are  simple  in  the  posterior  rays,  the  only  ones  visible 
in  our  specimen. 

Column  round,  composed  of  short  joints,  and  rather  thicker  at 
the  base  of  the  calyx  than  below. 

Position  and  locality:  Shaly  sandstones  of  the  Kinderhook 
group,  near  Richfield,  Ohio. 

Illinois  State  collection. 


POTERIOCRINUB  CLYTXS,      N.  SP. 

Body  small,  obconical,  length  and  breadth  at  the  top  of  the  radial 
plates  about  equal.  Base  truncated,  the  basal  plates  forming  by 
themselves  a  low  pentagonal  cup.  Subradials  about  as  wide  as  high. 
Radials  pentagonal  length  and  width  apparently  about  equal,  and 
support  on  their  upper  margins  a  single  series  of  long  slender  arm 
plates,  making  but  five  arms  to  the  entire  animal. 

The  first  arm  plates  on  the  two  rays  that  are  shown  in  the  speci- 
men before  me,  are  three  or  four  times  as  long  as  wide,  and  above 
these  a  series  of  ten  or  twelve  shorter  plates  are  preserved,  all 
rounded  externally  and  generally  longer  than  wide.  The  anal 
plates  are  only  partially  preserved,  but  the  form  of  the  first  can  be 
clearly  seen.  It  is  pentangular,  and  rests  between  two  subradials, 
and  under  the  right  posterior  radial.  Above  thip,  part  of  a  short 
cylindrical  ventral  tube  is  preserved.  Remains  of  short  delicate 
pinnules  can  be  seen,  attached  to  the  inner  borders  of  some  of  the 
arm  plates. 

Colunm  rather  stout,  thicker  at  its  junction  with  the  body  than 
below,  and  composed  of  short  even  joints  that  alternate  with  thicker 
ones  below. 

This  species  differs  in  its  arm  formula  from  all  other  Poteriocrinida 
known  at  this  time,  and  its  departure  from  the  normal  structure 
may  prove  of  generic  importance. 

Position  and  locality :     St.  Louis  limestone,  Monroe  county,  111. 

Illinois  State  collection. 


POTESIOOSINDB  POUNTAINENaiS.      N.  9P. 

Body  ander  mediam  size,  rapidly  spreading  from  the  base  to  tbe 
top  of  the  radial  series,  where  it  is  about  twice  as  wide  as  high. 
Basals  small  and  concealed  by  the  tirst  columnar  joints.  Subradials 
besagoual  and  beptsgonal,  length  and  breadth  about  equal.  Eadiah 
OQce  and  a  half  as  wide  as  long,  pentagonal,  with  a  well  defined 
suture  between  them  and  the  brachial  plates.  Brachials  about 
twice  as  long  as  wide,  pentagonal,  and  narrower  in  the  middle  than 
at  Oie  ends  and  supporting  two  arms  on  their  upper  sloping  sides, 
the  brachial  on  the  anterior  ray  being  longer  and  more  constricted 
than  the  others.  Arms  apparently  bat  two  to  the  ray,  and  composed 
of  lon^  zigzag  joints,  constricted  in  the  middle  and  giving  oS  on  alter- 
nate Bides  from  their  upper  angles  strong  pinnules,  that  are  about 
half  as  large  in  diamater  as  the  arms. 

The  first  anal  plate  is  nearly  qnadrangular  in  form,  and  rests  be- 
tween two  of  the  subradials  and  under  the  left  side  of  tbe  right  pos- 
terior radial.  Tbe  second  and  third  are  a  little  smaller  than  the  first, 
uid  above  these  there  is  a  double  series  of  small  plates  that  extend 
op  to  the  base  of  the  ventral  tube. 

This  species  is  rather  closely  related  to  Pot.  {S<^aph.}  intemodiue 
of  Hall,  Iowa  Report,  part  2,  but  differs  from  that  in  the  form  and 
proporttouB  of  the  plates  of  the  body,  and  in  the  zigzag  arrangement 
of  toe  arms. 

Position  and  locality :  St.  Louis  limestone.  Fountain  creek,  Mon- 
roe county,  Bl. 

Dlinoia  State  collection. 

POTEBIOCBCnJS  TALBOn.      N.  8P. 

Body  very  short,  basin  shaped,  base  depressed,  and  the  basals  bid- 
den in  the  basal  concavity. 

Subradials  short,  curvmg  inward  below  to  form  by  their  lower 
andes  part  of  tbe  basal  depression. 

Radials  pantagonal,  twice  as  wide  as  high,  widest  at  their  upper 
margins,  and  truncated  squarely  across  for  the  reception  of  the 
brachial  plates. 

On  the  anterior  ray  there  are  six  or  seven  brachials,  all  becoming 
narrower  upward  so  that  the  last  is  only  about  half  as  wide  as  tbe 
&rst.  The  last  one  is  an  axillary  plate,  and  supports  two  arms 
tliftt  continue  simple  to  their  extremities.  The  other  rays  have  but 
a  single  brachial,  which  is  as  large  or  larger  than  the  radials  on 
ffbicb  they  rest,  pentagonal  in  form,  and  give  support  on  their  upper 
sloping  sides  to  the  first  divisions  of  tbe  rays.     On  the  left  antero- 
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lateral  ray  the  arms  divide  on  tbe  sixth  plate,  beyond  which  they 

Soie,— The  Scaptiiocriniia  di-cabracliinlnB.S.  ijiUmodiiis.  S.  icoparius  and  Zeaerinui 
iBlfnnnliuj.  described  by  Hall  Id  tbo  Iowa  Bnport.  part  2.  were  collecled  br  tbe  writer, 
ud  wtn  all  Irum  llie  St.  Louie  UmeHtone  aad  not  from  the  Cheetor  Kroiip,  a  tact  tbat 
II  la  oeceaaary  to  bear  In  mlad  In  the  identiflcatiOD  ol  tbaso  apeclaa  with  those  from 
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appear  to  be  simple,  which  would  give  four  arms  to  this  ray.  If  the 
posterior  rays,  which  are  concealed  in  the  rock  in  our  specimen,  cor- 
respond with  the  antero-lateral  ray,  it  would  give  eighteen  arms  to 
the  entire  animal.    Anal  area  and  column  unknown. 

I  take  pleasure  in  dedicating  this  species  to  my  esteemed  friend, 
Henry  Talbot,  Esq.,  of  Waterloo,  to  whom  I  am  indebted  for  many 
acts  of  personal  kindness,  and  for  some  interesting  fossils. 

Position  and  locality :    St.  Louis  limestone,  Monroe  county,  111. 

Illinois  State  collection. 

POTBBIOCBINUS  VALIDUS.       N.   8P. 

Body  more  than  twice  as  wide  as  high,  forming  a  low  shallow 
cup.  Basals  small  and  concealed  by  the  first  columnar  joints. 
Subradials  hexagonal  on  the  anterior  side,  strongly  protuberant  in 
the  middle  and  depressed  at  the  angles,  giving  a  very  rugged  appear- 
ance to  the  outer  surface  of  the  body.  Radials  pentagonal,  about 
twice  as  wide  as  long,  depressed  at  their  lower  angles  to  correspond 
with  the  depressions  of  the  subradial  plates. 

Brachials  two,  the  first  quadrangular,  and  the  second  pentangn- 
lar,  supporting  on  their  upper  sloping  sides  the  first  divisions  of  the 
rays.  All  the  plates  to  the  top  of  the  second  brachials,  possess  the 
rugged  character  mentioned  above.  Anal  series  unknown.  Arms 
not  preserved  on  the  anterior  ray,  but  from  the  partial  preservation 
of  those  on  the  posterior  side,  there  seem  to  be  not  more  than  two  to 
each  ray.  Colunm  round  and  rather  delicate,  composed  near  the 
body  of  joints  of  unequal  size. 

Position  and  locality:  Warsaw  beds  of  the  St.  Louis  group, 
Warsaw,  111. 

Illinois  State  collection. 


POTBRIOCRINUS  CLAYTONENSIS.      N.   8P. 

Body  of  medium  size,  basin  sha^jed,  about  once  and  a  half  as  wide 
as  high  to  the  top  of  the  radial  series. 

Basals  small  and  entirely  concealed  in  the  basal  concavity  by  the 
first  columnar  joints.  Subradials  nearly  or  quite  as  long  as  wide, 
their  lower  angles  curving  into  the  basal  concavity. 

Badials  once  and  a  half  as  wide  as  long  pentagonal,  and  truncated 
squarely  across  the  upper  margins  for  the  reception  of  the  brachial 


Brachials  on  three  of  the  rays  about  the  same  size  and  form  as 
the  radials,  and  give  support  on  their  upper  sloping  sides  to  the  first 
divisions  of  the  rays. 

The  arrangement  and  number  of  the  arms  cannot  be  determined 
from  the  specimen  in  hand,  but  in  the  right  antero-lateral  ray  a 
bifurcation  takes  place  on  the  sixth  plate  above  the  brachial,  beyond 
which  the  divisions  are  unknown.  The  arms  are  composed  of  wide 
short  quadrangular  plates,  as  in  ZeacrinuSy  and  would  be  closely 
joined  when  folded  as  in  that  genus.    Three  anal  plates  are  pre- 
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sened  in  the  Bpecimen  under  examination,  the  first  one  pentagonal, 
resting  between  two  of  the  subradisU,  and  partly  under  the  sloping 
side  of  the  right  posterior  radial,  the  second  and  third  are  smaller, 
one  resting  on  the  top  of  the  left  poeterior  subradial,  and  the  other 
OD  the  first  anal. 

Column  rather  stout,  the  upper  joints  filling  nearly  the  whole 
concaTity  of  the  base,  and  compoBed  of  thick  and  thinner  joints 
Alternately  arranged. 

Position  and  locality :  Warsaw  beds  of  the  St.  Louis  group,  near 
Clayton,  Adams  County,  HI. 

minois  State  collection. 

POTEBIOCmHDB  ILLINOIENSIS.   S.  SP. 

Body  of  medium  size,  obconical,  gradually  tapering  from  the 
sammit  of  the  radials  to  the  base. 

Bssal  plates  of  moderate  size,  projectii^  more  than  half  their 
length  beyond  the  column,  and  forming  by  themselves  a  low  pen- 
tagonal cup. 

Sabradials  as  large  or  larger  than  the  radials,  two  on  the  posterior 
side  hept^onol,  the  others  nexagonal. 

Radials  rather  wider  than  long,  pentagonal,  and  truncated 
Bqoarely  across  their  npper  margins  for  the  reception  of  the  brachial 
series. 

Brachials  rather  smaller  than  the  radials,  pentagonal,  a  little 
constncted  above,  the  upper  angle  obtuse,  and  giving  support  to  the 
firet  divisions  of  the  rays.  The  arms  are  not  preserved  m  the  only 
specimen  yet  found  of  this  species,  but  from  the  very  narrow  plates 
that  are  to  be  seen  in  one  of  the  rays,  they  probably  continue  simple 
tbove  the  first  division  on  the  bracnial  series. 

First  anal  plate  longer  than  wide,  pentagonal,  and  resting  between 
two  of  the  sabradials,  and  partly  under  the  right  posterior  radial. 
Second  anal  larger  than  the  first,  hexagonal,  and  resting  on  the 
sninmit  of  the  left  posterior  subradial,  third  anal  smaller  than  the 
first  on  nhich  it  rests,  and  above  this  a  double  series  of  small  plates 
are  partly  visible,  that  probably  formed  the  base  of  the  ventral  tube. 

Column  round,  and  near  the  bt^e  composed  of  joints  nearly  equal 
ir  ttucknesB. 

Position  ajid  locaUty:  Warsaw  beds  of  the  St.  Lonis  group, 
Warsaw,  111. 

Dlinoia  State  collection. 

TOTEBIOCBINCS  VABSOWIEHSIS.   N.  SP. 

Body  below  the  medium  size,  basin-shaped,  a  little  more  than 
tmce  ae  wide  as  high  to  the  top  of  the  radial  series. 

Base  depressed,  the  basal  plates  and  tbe  lower  angles  of  the  sab- 
ndials  forming  the  basal  depression. 

Sabradials  on  the  anterior  side  hexagonal,  shaiply  angular  above, 
uid  extending  op  about  half  the  length  of  the  radiu  plates. 


Ji  line  from  top.  (or  "miner"  roiul  *'! 


Badials  pentagonal,  wider  than  high,  the  articulating  scar  occn' 
pying  the  entire  width  of  the  plate,  with  a  well  dehned  suture  he- 
tween  the  radial  and  brachial  series. 

Brachials  two  to  the  ray  on  the  anterior  aide,  the  first  quadrangu- 
lar, and  the  second  pentagonal,  sharply  angular  above,  and  support 
ing  on  its  sloping  sides  the  first  divisions  of  the  raya.  On  two  ol 
the  rays  the  arms  bifurcate  again  on.  the  sixth  plate  above  th( 
brachial  series,  beyond  which  they  are  unknown.  AH  the  plates  ol 
the  body  are  finely  rugose.    Anal  series  unknown. 

Column  slightly  pentagonal  where  it  joins  the  body,  and  composea 
of  alternate  thin  and  thicker  joints,  but  below  more  massive  jointi 
are  intercalated  at  short  intervals. 

Position  and  locality :  Warsaw  beds  of  the  St.  Louis  group.  War- 
saw.  111. 

Illinois  State  collection. 

POTERIOCRINUe  SPINOBRACHIATUB.   N.  8F. 

Body  of  medium  size,  basin-shaped,  about  twice  as  wide  as  biel 
to  the  top  of  the  radial  series.  Base  slightly  depressed,  the  undej 
basais  small  and  concealed  by  the  first  columnar  joints. 

Sobradials  about  as  wide  as  high,  the  lower  angles  cur^'ed  inward 
forming  a  part  of  the  basal  concavity. 

Badials  about  one-fourth  wider  than  long,  pentagonal,  the  uppe: 
margins  concave,  leaving  a  gaping  suture  between  them  and  thi 
brae  Dial  plates. 

Brachials  pentagonal,  about  as  long  as  the  radials,  compresBec 
laterally,  so  as  to  form  a  rather  prominent  ridge  across  the  middle 
of  the  plate,  ending  at  the  upper  angle  in  a  rather  obtuse  point.  All 
the  body  plates,  including  the  second  radials,  are  marked  with  rugosf 
striations  directed  from  above  downward  to  the  base,  giving  a  rugose 
appearance  to  the  surface  of  the  body.  The  brachials  are  s'harplj 
angular  above,  and  support  the  first  arm  plates,  which  are  triangu- 
lar, and  one  on  each  brachial  is  produced  in  front  into  a  little  node 
that  covers  the  projection  at  the  summit  of  the  brachial  plates. 
The  succeeding  arm  plates  are  short,  wedge-shaped,  except  the  axil- 
lary  plates,  which  are  longer  than  wide,  and  produced  outwardly 
into  an  obtuse  point.  All  the  other  plates  of  the  arms,  where  well 
preserved,  show  short  spiniferous  nodes  on  their  outer  margins. 

The  arms,  after  their  first  division  on  the  brachials,  divide  agaii 
on  the  eighth  or  tenth  plate,  and  the  outer  division  once  or  twice 
more  on  the  sixteenth  to  the  twentieth  plate,  while  the  innei 
branches  continue  single  to  their  extremities. 

Colunm  round,  and  near  the  top  composed  of  short  plates,  the 
acting  beyond  the  others, 
.own, 

adently  related  to  the  crinoid  figured  by  Yandel 
leir  "Contributions  to  the  Geolc^y  of  Kentucky,' 
on,  but  if  their  figure  is  correct,  our  species  dif' 
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fers  from  their  ''  Cyatliocrimis  florealia,''  in  the  form  and  relative  pro- 
portion of  the  body  plates,  as  well  as  in  the  bifurcations  of  the  arms. 

Position  and  locality :    Chester  limestone,  Monroe  county,  111. 

Illinois  State  collection. 

POTEMOORINUS  SALTERI.   N.  SP. 

Body  small,  basin-shaped,  rather  more  than  twice  as  wide  as 
high.    Base  depressed,  and  basal  plates  concealed  in  its  concavity. 

Subradials  about  as  long  as  wide,  those  on  the  anterior  side  hex- 
agonal, the  lower  angles  curving  into  the  basal  depression,  protu- 
berant, and  slightly  depressed  at  their  upper  angles. 

Badials  pentangular,  about  once  and  a  half  as  wide  as  long, 
slightly  depressed  at  their  sides  and  lower  angles,  and  showing  a 
distinct  suture  above,  where  they  join  the  brachial  plates. 

Brachials  two  to  the  anterior  rav,  the  first  one  of  which  is  quad- 
rangular, and  wider  than  high.  The  second  is  pentagonal,  longer 
than  wide,  its  upper  angle  produced  into  an  obtuse  node,  and  sup- 

?orting  on  its  upper  sloping  sides  the  first  divisions  of  the  arms. 
'he  two  antero-lateral  rays  have  a  single  brachial,  about  the  same 
size  and  form  of  the  second  brachial  on  the  anterior  ray,  and  sup- 
port on  their  upper  sides  the  first  divisions  of  the  rays. 

The  arms  are  composed  of  rounded,  quadrangular  joints,  and  all 
divide  again  on  the  sixth  plate  above  the  brachials,  which  is  nodose 
IDlc  the  brachials,  and  beyond  this  they  appear  to  be  single  to  their 
extremities,  giving  four  arms  to  each  ray.  Pinnules  rather  strong, 
and  are  given  off  on  alternate  sides  from  the  upper  margins  of  the 
arm  plates.    Anal  plates  unknown. 

Column  round,  composed  near  the  body  of  thick  and  thinner 
joints  alternately  arranged. 

Position  and  locality :    Chester  limestone,  Chester,  111. 

Illinois  State  collection. 

I  take  pleasure  in  dedicating  this  pretty  species  to  Mrs.  J.  C.  Sal- 
ter, of  Chester,  in  recognition  of  her  enthusiastic  labors  in  collect- 
ing the  fosils  of  that  very  interesting  locality. 

POTBBIOCRINUS  SCULPTUS.   N.   8P. 

Body  of  medium  size,  basin  shaped,  about  twice  as  ^vide  as  high 
to  the  top  of  the  radial  series. 

Base  depressed,  and  the  basals  nearly  concealed  by  the  upper 
joints  of  a  large  pentalobate  column,  composed  of  thin  plates  with 
crenulated  margms.  The  outer  angles  of  the  basals  are  barely  visi- 
ble in  the  pentalobate  depressions  of  the  column.  The  column 
decreases  rather  rapidly  in  size  below  its  junction  with  the  body. 

Subradials  a  little  wider  than  high,  the  two  posterior  plates  a  little 
larger  than  the  others,  and  all  crossed  by  two  or  three  rounded 
ridges  that  culminate  in  the  center  of  the  plate  in  a  sharp  node. 
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Badials  pentagonftl,  nearly  twice  as  wide  &b  high,  with  a  sbarp 
node  in  the  center  corresponding  with  those  on  the  submdialB,  witn 
distinct  ridges  extending  obliquely  from  the  nodes  to  meet  those  on 
the  Bubradial  plates. 

Brachials  two,  the  first  qaadrangular,  half  as  long  as  wide;  the 
second  pent^onal,  aboat  as  long  as  wide,  and  sharply  angular 
above,  supporting  on  its  upper  sloping  sides  the  first  arm  plates, 
which  are  only  preserved  to  the  seventh  plate  above  the  last  brachial 
in  OUT  specimen.  The  brachials  and  the  arm  plates  as  far  as  they 
are  preserved  are  spine  bearing. 

Two  anals  are  preserved,  the  first  is  about  half  as  large  as  the 
large  subradials  between  which  it  rests,  the  second  is  smaller  and 
.  rests  on  the  truncated  upper  margin  of  the  left  posterior  subradial, 
and  both  ornamented  like  the  subradialp. 

This  species  is  apparently  related  to  2.  Stimpsoni  of  S.  S.  L^on, 
but  differs  eonspicnousl^  from  that,  in  the  nuoiber  of  its  brachials, 
as  well  as  in  minor  details. 

Position  and  locality :    Chester  hmestone,  Monroe  County,  Dl. 

niinois  State  collection. 

POTERIOCRINDS   COLUMBIENSIS.    N.   8P. 

Bod^  small,  turbinate,  rapidly  spreading  from  the  base  to  the 
summit  of  the  radial  plates. 

Basal  plates  small,  projecting  about  half  their  length  beyond  the 
column.  Sub-radials  about  as  high  as  wide,  three  hesagonal,  and 
two  on  the  posterior  side  a  little  larger  and  heptagonal. 

Badials  pentagonal,  a  little  wider  than  long,  except  the  one  on  the 
right  posterior  ray,  which  is  narrower  and  nearly  quadrangular. 
Brachials  about  twice  as  wide  as  long,  rounded  and  constricted  in 
the  middle,  pentagonal,  supporting  on  their  upper  sloping  sides  two 
arms  that  continue  single  to  their  extremities. 

Arms  composed  at  their  base  of  long,  rounded  joints,  twice  as 
long  as  wide,  but  decreasing  in  length  aoove,  the  joints  projecting 
laterally  for  the  support  of  strong  pinnules  which  are  given  off  from 
each  plate  on  alternate  sides.  Arm  plates  slightly  cuneste  in  form, 
and  the  lateral  projections  give  a  zigzag  appearance  to  the  arms. 
Pinnules  composed  of  round  joints  that  are  twice  as  long  as  wide 
where  they  join  the  arms. 

The  first  anal  is  rather  smaller  than  the  second,  and  rests  between 
two  of  the  subradials  and  against  the  right  posterior  radial,  and 
extends  to  the  summit  of  that  plate.  The  second  radial  rests  on  the 
upper  margin  of  the  left  posterior  subradial,  and  the  third,  which  is 
smaller  than  the  first,  rests  upon  it,  and  extends  up  to  the  middle  of 
the  brachial  on  the  right. 

Column  round,  but  only  a  few  joints  are  attached  to  the  specimen. 

This  species  is  closely  allied  to  Pot,  {Seaph.)  intemodiua  of  Hall, 
but  differs  from  that  in  the  form  of  its  radials,  but  more  especially 
in  its  long  zigzag  arms. 
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Position  and  locality.  Chester  limestone,  near  Columbia,  Monroe 
county,  111. 

Ulinois  State  Collection. 

POTERIOCRINUS  SIMILIS.     N.  8P. 

Body  small,  basin-shaped,  twice  as  wide  as  hi^h  to  the  top  of  the 
radial  series.  The  plates  of  the  body  are  all  slightly  protuberant 
in  the  center,  and  depressed  at  the  angles. 

Base  slightly  depressed  and  basals  concealed  by  the  first  columnar 
joints. 

Subradials  about  as  wide  as  high,  hexagonal  and  heptagonal. 

Badials  wider  than  high,  with  a  well-defined  suture  between  them 
and  the  brachials.  Brachials  on  the  two  posterior  rays,  nearly  three 
times  as  long  as  wide,  constricted  in  the  middle  and  angular  above, 
supporting  on  their  sloping  sides  the  two  divisions  of  the  rays.  In 
the  right  antero-lateral  ray,  the  brachial  is  only  about  twice  as  wide 
as  high,  its  upper  angle  projecting  so  as  to  form  a  short  node. 

Arms  two  to  each  ray  on  the  three  rays  visible,  composed  of 
rounded  joints,  that,  at  hrst,  are  nearly  twice  as  long  as  wide,  but 
they  gradually  become  shorter  above.  They  all  project  laterally, 
and  support  strong  pinnules,  that  are  given  oflf  alternately  from  the 
longest  side  of  the  arm  joints.  The  lateral  projections  of  the  joints 
give  a  zigzag  arrangement  to  the  arms. 

Only  one  anal  plate  is  visible  in  the  specimen,  and  this  is  placed, 
as  is  usual  in  this  genus,  between  two  of  the  subradials,  and  under 
the  left  side  of  the  right  posterior  radial. 

Column  round,  and  at  its  upper  extremity  composed  of  joints  of 
nearly  equal  thickness. 

This  little  crinoid  is  related  to  Pot.  Columlmnsu,  from  the  same 
locality,  but  differs  from  that  in  its  more  depressed  base,  and  in  the 
slightly  protuberant  character  of  its  body  plates. 

Position  and  locality :  Chester  limestone,  Monroe  county.  111. 

Illinois  State  collection. 

POTERIOCRINUS  POPENSIB.      N.  SP. 

Body  smaU,  obconic,  graduaUy  swelling  from  the  base  to  the  sum- 
mit of  the  radial  plates,  where  it  is  about  once  and  a  half  as  wide  as 
long,  composed  of  smooth,  slightly  protuberant  plates.    The  basals 

f)ro]ect  about  one-half  their  length  beyond  the  column,  and  form  a 
ow  pentagonal  cup. 

Subradials  on  the  anterior  side  hexagonal,  about  as  wide  as  long. 
Badials  pentagonal,  once  and  a  half  as  wide  as  long,  and  truncated 
squarely  across  their  upper  margins  for  the  reception  of  the  brachial 
plates. 

Brachials  pentagonal,  length  and  breadth  about  equal,  rounded 
externally,  and  sharply  angular  above,  supporting  on  their  sloping 
sides  the  first  divisions  of  the  rays.  All  the  arms  on  the  anterior 
side  divide  again  on  the  seventh,  eighth  or  ninth  plate  above  the 
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brachials,  and  one  of  them  gives  off  a  second  branch  on  the  eighth 
plate,  while  the  others  are  not  preserved  beyond  the  second  division 
above  the  brachials.  The  arms  are  composed  of  short  wide  pistes, 
the  two  first  above  the  brachials  being  about  twice  as  long  as  the 
succeeding  ones,  and  all  a  little  wedge  shaped.  The  arms  are  only 
about  half  as  wide  above  the  second  bifurcation  as  below.  Anal 
plates  unknown. 

Column  round,  composed  near  tlie  base  of  thick  and  thinner  plates 
alternately  arranged. 

This  species  is  related  to  Pot,  (Scaph.)  Randalplunsu  Geol.  Snrv. 
of  HI.,  Vol.  5,  page  651,  but  differs  in  its  wider  and  more  nearly 
parallel  arm  plates,  as  well  as  in  the  bifurcation  of  the  arms. 

Position  and  locality :     Chester  limestone.  Pope  county.  111. 

Illinois  State  collection. 


POTERIOCRINUS  OK&WBNaiB.      N.   SP. 

Body  of  medium  size,  wider  than  high  to  the  top  of  the  radial 
series,  composed  of  smooth  slightly  convex  plates. 

Base  truncated,  the  basal  plates  extending  above  and  beyond  the 
columnar  facet,  so  as  to  form  a  low  pentagonal  cup.  Subradials 
about  aa  long  as  wide,  three  of  them  hexagonal,  and  two  on  the  pos- 
terior side  larger  than  the  others  and  heptagonal. 

Radials  nearly  or  quite  twice  as  wide  as  long,  pentagonal,  and 
truncated  squarely  across  the  entire  length  of  their  upper  margins 
for  the  reception  of  the  brachial  plates. 

Brachials  one  to  the  ray  on  the  two  rays  visible,  about  the  same 
size  as  the  radials,  supporting  on  their  upper  sloping  sides  the  first 
divisions  of  the  rays. 

The  arms  are  composed  throughout  of  short,  wide,  quadrangular 
plates,  and  after  the  first  division  on  the  radials,  divide  again  in  the 
left  posterior  ray  on  the  ninth  or  tenth  plate,  and  on  the  right 
antero-lateral,  on  the  seventh  and  eleventh  plate,  beyond  which 
they  are  simple  as  far  as  can  be  seen,  making  four  arms  to  each  of 
these  rays. 

The  anal  side  of  the  specimen  is  distorted,  but  six  small  anal 
plates  are  partially  exposed,  arranged  in  two  rows. 

This  species  is  related  to  Pot.  (Scaph.)  Randolpkensig  from  the 
same  horizon,  but  differs  essentially  from  that,  in  the  mode  of  bifar- 
cation,  and  the  wide,  short  plates  of  the  arms. 

Position  and  locality :  Chester  limestone,  bluffs  of  the  Okaw 
river  above  Chester,  Bandolph  County,  lU. 

Illinois  State  collection. 


POTBtUOCBINIIS  VBN08TU8.      N.   8P. 

Body  small,  obeonical,  gradually  swelling  from  (he  base  to  the  top 
of  the  radial  plates,  where  it  is  about  once  and  a  half  as  wide  as 
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Basals  extending  about  half  their  length  above  the  first  columnar 
joints  forming  a  low  pentagonal  cup. 

Subradials  nearly  equal  in  size,  three  hexagonal,  and  two  on  the 
posterior  side  heptagonal. 

Badials  four,  a  little  wider  than  long,  the  right  posterior  one 
rather  narrower  than  the  others,  and  all  pentagonal. 

Brachials  one  to  each  ray,  nearly  as  wide  below  as  the  radials, 
constricted  above,  about  once  and  a  half  as  long  as  their  greatest 
width,  sharply  angular  above,  and  supporting  on  their  sloping  sides 
the  first  divisions  of  the  arms. 

Arms  composed  of  rounded  joints,  the  first  nearly  twice  as  long  as 
wide,  scarcely  wedge-shaped  below  the  second  bifurcation,  and 
dividing  the  second  time  on  the  ninth  plate  above  the  brachials, 
beyond  which  they  continue  simple,  making  four  arms  to  the  ray.  k 

Rather  stout  pinnules  are  given  off  from  the  longest  side  of  the  arm  p, 

joints  on  alternate  sides. 

The  first  anal  plate  is  rather  more  than  half  the  size  of  the  sub- 
radials, pentagonal,  and  rests  between  two  of  the  posterior  subra- 
dials, and  under  the  lower  side  of  the  right  posterior  radial  plate. 
The  second  and  third  are  smaller  than  the  first,  the  second  resting 
partly  on  the  summit  of  the  left  subradial,  and  the  third  on  the 
summit  of  the  first  anal.    Column  unknown. 

Position  and  locality :    Chester  limestone,  Monroe  county,  HI. 

Illinois  State  collection. 
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Body  below  the  medium  size,  obconic,  the  basals  being  broken  ;  of 

away  from  the  specimen,  its  relative  proportions  cannot  be  exactly  ring 

determined.    Fragments  of  two  of  the  basals  that  still  remain  at-  .   . 

tached  show  that  they  extended  beyond  and  above  the  columnar  ^® 

facet.  ^te 

Subradials  about  as  high  as  wide,  three  of  them  hexagonal,  and  pest 

two  heptagonal. 

Badials  pentagonal,  somewhat  irregular  in  size,  the  left  posterior 
and  the  left  antero-lateral  ones  being  a  little  larger  than  the  others, 
and  all  about  once  and  a  half  as  wide  as  long. 

Brachials  one  to  the  ray,  that  on  the  anterior  ray  rather  the 
longest,  the  others  about  as  long  as  wide,  constricted  in  the  middle, 
ancf  sharply  angular  above,  supporting  on  their  sloping  upper  sides 
the  first  arm  plates. 

The  arms,  after  their  first  division  on  the  brachials,  divide  again 
at  unequal  distances  from  the  sixth  to  the  tenth  plate  above  the 
brachials  on  four  of  the  rays  \asible  in  the  specimen  under  exam- 
ination, beyond  which  they  continue  simple  to  their  extremities, 
making  four  arms  to  each  ray.  The  arm  jgints  are  all  slightly 
wedge-formed,  and  quite  short  above  the  second  division,  and  sup-  f '  ^' 

port  strong  pinnules,  which  are  given  oflf  from  the  longest  sides  of 
the  joints. 
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^  *      The  anal  side  presents  an  anomalous  feature  that  I  have  not  ob- 

served in  any  other  species  of  Poteriocrinus.  In  addition  to  the 
ordinary  auals  placed  as  is  usual  in  this  genus,  there  is  a  pentagonal 
plate  about  as  long  as  the  radials,  intercalated  between  the  right 
posterior  radial  and  the  subradial  below,  elevating  the  lower  angle 

I  ;.  of  this  radial  to  a  level  with  the  summit  of  the  other  radial  plates. 

This  may  only  be  an  abnormal  development,  and  I  was  at  first  in- 
clined to  regard  this  as  only  a  variety  of  P.  venmtus,  but  its  shorter 
brachials  and  arm-plates,  and  different  mode  of  bifurcation  of 
the  arms,  seems  to  afiford  good  grounds  for  considering  it  as  a  dis- 
tinct species. 

Position  and  locality :    Chester  limestone,  Monroe  county,  111. 
5  Illinois  State  collection. 
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P0TBRI0CRINU8  PROPINQUUS.     N.  SP. 

Body  below  medium  size,  obconic  or  bell-shaped,  spreading  rather 
rapidly  from  its  truncated  base  to  the  summit  of  the  radial  plates, 
where  it  is  nearly  twice  as  wide  as  high. 

Basals  about  half  as  long  as  wide  above  their  junction  with  the 
column,  forming  a  shallow,  pentagonal  cup. 

Subradials  on  the  anterior  side  hexagonal,  lengtli  and  breadth 
about  equal,  their  upper  angles  extending  up  about  half  the  length 
of  the  radial  plates.  Eadials  one-fourtn  to  one-third  wider  than 
high,  pentagonal,  with  their  upper  margins  squarely  truncated  for 
the  reception  of  the  brachial  plates. 

Brachials  widest  at  their  lower  margins,  not  quite  as  long  as  wide, 
constricted  in  the  middle,  and  sharply  angular  above,  where  they 
support  the  first  divisions  of  the  rays.  Arms  four  to  eight  to  the 
ray,  so  far  as  can  be  seen  from  the  specimen  under  examination. 
The  left  posterior  ray  divides  the  second  time  on  the  eighth  or  ninth 
plate  above  the  brachial,  beyond  which  the  arms  appear  to  be  sim- 
ple to  their  extremities.  The  right  antero-lateral  arm  bifurcates  the 
second  time  on  the  eighth  or  ninth  plate,  the  right  branch  sending 
oflf  two  additional  arms  on  the  seventh,  and  again  on  the  fourteenth 
plate,  while  the  left  branch  gives  ofif  another  arm  on  the  eighth  or 
ninth  plate,  beyond  which  it  is  not  preserved.  There  are  probably 
eight  arms  to  this  ray.  The  other  rays  are  not  preserved  beyond 
the  second  bifurcation.  The  arms  are  composed  of  rather  snort, 
wedge-formed  joints,  that  give  oflf  strong  pinnules  from  their  longest 
sides. 

Anal  area  unknown.  Column  round,  composed  at  first  of  rathei 
even  joints,  with  a  thicker  one  intercalated  at  short  intervals  below. 
The  calyx  of  this  species  could  not  be  readily  distinguished  from 
several  others  that  are  found  in  the  Chester  limestone,  but  its  long, 
slender  arms,  and.  their  mode  of  bifurcation,  are  its  distinctive 
characters. 

Position  and  locality :    Chester  limestone,  Monroe  county.  111. 

Illinois  State  collection. 
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POTEBIOCEINUS  KA8KA8KIBNSI8.   N.  SP. 

Body  small,  bell-shaped,  nearly  twice  as  wide  as  long  to  the  sum- 
mit of  the  radials,  composed  of  rather  thin,  smooth  plates,  so  closely 
anchylosed  together  that  their  relative  size  and  form  cannot  be 
determined.  The  radials  are  nearly  as  long  as  wide,  pentagonal, 
thickened  on  their  upper  margins  with  a  hp-like  suture  between 
them  and  the  first  brachial  plates. 

Brachials  two,  the  first  quadrangular,  the  second  pentagonal ; 
length  and  breadth  about  equal,  both  rounded  externally,  and  con- 
stricted, the  second  sharply  angular  above,  and  supporting  on  its 
sloping  sides -the  first  divisions  of  the  rays. 

Arms  composed  of  rather  long,  wedge-shaped  joints,  that  project 
slightly  on  their  outer  margins,  giving  them  a  somewhat  zigzag  ap- 
pearance, and  after  their  first  division  on  the  second  brachials  they 
all  divide  again  on  the  eighth  to  the  tenth  plate  above  the  brachials, 
giving  four  arms  to  each  ray  as  the  normal  number.  In  one  of  our 
specimens,  however,  one  arm  gives  oflf  a  branch  near  its  extremity, 
making  five  arms  to  that  ray. 

Pinnules  rather  strong  and  attached  to  the  longest  sides  of  the 
arm  plates.  Anal  plates  unknown.  Ventral  tube  cylindrical,  and 
about  twice  the  diameter  of  the  adjacent  arms. 

Column  round,  composed  of  short,  even  joints,  with  numerous 
cirrhi  attached  at  short  intervals  on  opposite  sides,  which  are  com- 
posed of  rounded  joints  about  half  the  diameter  of  those  composing 
the  column. 

This  species  may  be  readily  distinguished  from  P.  venustus  and 
P.  clytisy  by  the  bell-shaped  form  of  its  body  and  zigzag  arrange- 
ment of  the  arms. 

Position  and  locality :  Chester  limestone,  bluffs  of  the  Easkaskia 
river,  four  miles  above  Chester,  HI. 

nimois  State  collection. 


ZEAGRINUS  GOXANUS.      N.   SP. 

Body  of  medium  size,  basin  shaped,  more  than  twice  as  wide  as 
high  to  the  top  of  the  radial  series.  Base  depressed,  and  the  basals 
wmch  are  small,  are  concealed  by  the  first  columnar  joints.  Sub- 
radials  hexagonal,  once  and  a  half  as  wide  as  their  hight  above  the 
basal  concavity,  which  is  in  part  formed  by  the  upward  curvature  of 
their  lower  angles,  their  upper  angles  extending  up  nearly  one  half 
the  length  of  the  radial  senes. 

Radials  nearly  twice  as  wide  as  long,  pentagonal,  and  truncated 
squarely  across  their  upper  margins  for  the  support  of  the  brachial 
series.  The  anterior  ray  has  two  brachials,  the  first  one  quadran- 
gular, once  and  a  half  as  wide  as  long,  and  the  second  short,  pent- 
angular, and  supporting  the  first  divisions  of  the  ray.  Each  divi- 
sion of  this  ray  bifurcates  again  on  the  fourteenth  or  sixteenth  plate, 
the  outer  division,  dividing  again  about  the  same  distance  aoove, 
making  six  arms  to  this  ray. 
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The  other  rays,  so  far  as  can  be  seen  from  the  only  specimen  we 
have  seen,  have  only  a  single  brachial  plate,  which  is  a  little  longer 
than  the  radial  below,  pentagonal,  and  supports  on  its  upper  angles 
two  stout  arms,  which  divide  first  on  the  sixth  or  seventh  plate,  the 
inner  division  continuing  simple  to  its  extremity,  while  the  outer 
one  divides  twice  more  on  the  tenth  to  the  twelfth  plate,  making 
eight  arms  to  each  of  these  rays,  or  thirty-eight  to  the  entire  indi- 
vidual. 

Arms  composed  of  short  quadrangular  joints,  rounded  exteriorly, 
giving  off  rather  deUcate  pinnules  from  their  inner  margins.  Anal 
series  unknown.  Column  rather  slender,  composed  of  round  plates, 
arranged  in  alternate  series  of  thick  and  thinner  joints.  This  beau- 
tiful species,  the  first  discovered  in  the  Keokuk  limestone  in  Illinois, 
I  take  pleasure  in  dedicating  to  its  discoverer,  Mr.  L.  A.  Cox,  of 
Keokuk,  to  whom  I  am  indebted  for  the  use  of  the  typical  specimen. 

Position  and  locality :  Upper  beds  of  the  Keokuk  limestone, 
Hamilton,  Ills. 

No.  400  of  Mr.  Cox's  collection. 

ZEACRINUS  KEOKUK.      N.   SP. 

Body  of  medium  size,  shallow  basin-shaped,  about  twice  as  wide 
as  high.  Base  depressed  and  basal  plates  concealed  by  the  firat 
columnar  joints. 

Subradials  on  the  anterior  side  hexagonal,  curving  below  into  the 
basal  concavity,  their  upper  angles  extending  up  about  half  the 
length  of  the  radial  plates. 

Badials  pentagonal  nearly  once  and  a  half  as  wide  as  long. 
Brachials  single  on  four  of  the  rays,  pentagonal,  a  little  larger  than 
the  radial  below,  and  supporting  above  the  first  divisions  of  the 
rays.  The  anterior  ray  has  four  brachials,  the  first  as  long  as  both 
the  succeeding  ones,  quadrangular  and  as  wide  below  as  the  radial 
on  which  it  rests.  The  two  succeeding  brachial  plates  are  short  and 
quadrangular,  a  little  narrower  than  the  first.  The  fourth  is  also 
short  subtriangular,  supporting  above  the  first  divisions  of  this  ray. 
Both  branches  of  the  anterior  ray  divide  again  on  the  tenth  plate, 
and  the  outer  division  the  second  time  on  the  tenth  plate  above, 
making  six  arms  to  this  ray.  One  of  the  antero-lateral  rays  after 
its  first  division  on  the  brachial  plate,  sends  off  an  arm  from  each 
division  on  the  sixth  plate,  the  outer  branches  dividing  again  on  the 
eighth  to  the  tenth  plate,  making  eight  arms  to  this  ray.  The  arm 
plates  are  but  slightly  rounded  exteriorly,  and  nearly  quadrangular 
m  form.    Anal  plates  unknown. 

Column  round,  and  composed  near  the  body  of  rather  thick,  alter- 
nating with  very  thin,  plates. 

Position  and  locality :  Upper  pai-t  of  the  geodiferous  shales  of  the 
Keokuk  group,  one  mile  below  Keokuk. 

No.  217  of  Mr.  L.  A.  Cox*s  collection. 
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ZEACRINUS   PIKENSIS.      N.   SP. 

Body  of  medium  size,  short,  forming  below  the  summit  of  the 
radial  series  a  shallow  cup,  about  three  times  as  wide  as  high. 
Basals  small  and  entirely  concealed  in  the  basal  concavity.  Subra- 
dials  rather  longer  than  wide,  and  curving  below  so  as  to  form  a 
part  of  the  concavity  of  the  base. 

Badials  pentagonal,  once  and  a  half,  and  the  anterior  one  proba- 
bly twice  as  wide  as  long,  and  truncated  squarely  across  their  upper 
margins  for  the  reception  of  the  brachial  series. 

The  anterior  ray  has  three  brachials,  the  first  one  of  which  is  as 

lai^  as  the  radial  below,  the  second  one  very  short  and  both  quad- 

rai^^ar ;  the  third  is  also  short  but  pentangular,  supporting  on 

its  sloping  sides  the  first  divisions  of  the  ray.   One  of  these  divisions 

bifurcates  again  on  the  eighth  plate,  and  the  other  on  the  tenth, 

beyond  which  they  appear  to  be  simple  to  their  extremities,  making 

bat  four  arms  to  this  ray.    The  right  antero-lateral  ray  and  the  left 

posterior  ray  have  each  a  single  brachial,  which  is  nearly  as  long 

as  wide,  supporting  on  its  slopmg  angles  the  first  divisions  of  the 

rays.    The  two  di\dsions  of  the  right  antero-lateral  ray  divide  again 

on  the  sixth  plate,  and  at  least  one  of  these  divisions,  and  probably 

both  the  out^r  ones  divide  again  on  the  tenth  plate,  making  six  arms 

to  this  ray.    If  the  other  rays  correspond  with  this,  it  would  give 

twenty-eight  arms  as  the  full  series  for  this  species.    Anal  plates 

unloiown.   Column  slender,  and  composed  of  round  joints  of  unequal 

thickness. 

Position  and  locality :    Lower  part  of  the  Burlington  limestone, 
Monteznma,  Pike  County,  111. 

Illinois  State  collection. 


RHODOCRINUS  COXANUS.      N.  SP. 

Body  of  medium  size,  subglobose,  base  slightly  depressed,  the 
baeal  plates  concealed  by  the  first  columnar  joints.  Bubradials 
ft  little  wider  than  long,  their  lower  angles  curved  in  to  form  a  part 
of  the  basal  concavity. 

The  first  radials  much  larger  than  the  succeeding  ones,  heptag- 
Qoal  in  form.  Second  radials  nearly  quadrangular,  and  the  third 
hexagonal,  supporting  above  the  secondary  radial  plates,  of  which 
there  is  but  one  to  each  division  of  the  ray. 

Brachials  four  to  five,  short,  widening  above,  the  upper  one  with 
a  slightly  projecting  angle  in  the  middle,  separating  the  first  divi- 
sions of  the  arms.  From  two  to  five  single  wedge-formed  pieces  suc- 
ceed the  brachials,  above  which  the  arms  are  composed  of  a  double 
aeries  of  short,  interlocking  pieces,  each  one  of  which  gives  off  a 
moderately  strong  pinnule.  Li  one  of  the  specimens  under  exami- 
nation, the  arms  on  the  two  rays  visible,  continue  single  after  the 
first  bifurcation,  making  four  arms  to  each  ray,  but  in  another 
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I   :  specimen  apparently  of  the  same  species,  a  third  branch  is  given 

j  oflf  from  the  third  plate  above  the  first  division,  making  six  arms  to 

.   i  these  two  rays. 

!  From  four  to  six  interradials  can  be  seen,  the  first  of  which  is 

'  larger  than  the  others,  but  owing  to  the  crushed  condition  of  the 

j  specimens,  the  exact  form  and  number  of  these  plates  cannot  be 

determmed. 

Column  round,  rather  stout,  and  composed  of  alternately  thin  and 

thicker  joints. 

'    -  The  specimen  showing  six  arms  to  the  ray,  also  shows  a  marked 

I  prominence  in  the  central  portion  of  the  body  plates,  which  is  not 

•  seen  in  the  other,  and  this  we  take  as  the  type  of  R.  Coxanus,  and  if 

I  these  differences  should  be  regarded  as  of  specific  importance  the 

name  R,  polydactylus  might  be  used  to  designate  the  other  variety. 
Position  and  locality :   Upper  part  of  the  geode  bed,  one  mile  be- 
low Keokuk. 
Nos.  197  and  223  of  Mr.  L.  A.  Cox's  collection. 
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PLATYCRINUS   MONROENSIS.      N.  SP. 


Body  small,  cup-shaped,  about  once  and  a  half  as  wide  as  high. 
Basal  plates  extending  about  one  half  their  length  beyond  the  ImX 
columnar  joints,  the  lower  margin  projecting  so  as  to  form  a  narrow 
rim  to  the  base.  Badials  wider  than  high,  the  articulating  scar 
occupying  only  about  one-third  to  one-half  of  their  entire  width. 

Brachials  smgle,  narrow,  subtriangular,  sharply  cuneate  above, 
\  and  supporting  on  their  upper  sides  the  first  arm  plates.    On  the 

I  two  rays  visible  in  the  specimen,  under  examination,  the  arms,  after 

their  first  division  on  the  brachials  divide  again,  both  divisions  once 
on  the  second  plate  above  the  brachials,  and  one  of  them  the  second 
time  on  the  second  arm-plate  above,  giving  five  arms  to  each  ray. 

Arms  composed  at  first  of  long,  rounded  joints,  that  are  somewhat 
zigzag,  and  projecting  on  their  margins,  wnere  they  give  oflf  strong 
pinniSes,  but  towards  their  extremities  they  are  composed  of  short, 
triangular  pieces  that  also  sustain  pinnules  on  their  longest  margins. 
Pinnules  quite  stout,  their  diameter  being  about  equal  to  one-third 
of  the  width  of  the  plates  to  which  they  are  attached. 

Position  and  locality :  St.  Louis  limestone,  Monroe  county,  111., 
and  Blount  county,  Tenn. 

Ulinois  State  collection. 

ERETMOCRINUS  VARSOUVIENSIS.      N.  SP. 

Body  small  and  turbinate  below  the  base  of  the  arms.    Basals 
short,  slightly  projecting  on  their  lower  margins,  forming  a  well  de- 
fined rim  around  the  base. 
>'  ^  Primary  radials  three,  the  first  comparatively  large,  hexagonal  or 

'    i  heptagonal,  the  succeeding  ones  small,  one  quadrangular  and  the 

other  subtriangular,  supporting  on  its  upper  angles  the  secondary 
radial  series. 


SI 

Secondary  r^dials  two.  the  first  quadrangular  and  the  second  pen- 
tangular, uapporting  above  the  two  divisionH  of  the  arms,  giving  four 
arms  to  each  ray. 

The  two  first  arm-filstes  are  nearly  quadrangular,  and  longer  than 
those  above.  The  third  and  fourth  are  nearly  triangular,  and  are 
succeeded  by  a  double  i-eries  of  slightly  interlocking  plates 
that  spread  out  towards  their  extremities  in  the  manner  pecnhar  to 
this  genus. 

Int«rradials  three,  the  first  about  twice  as  large  as  the  succeeding 
ones.    Anal  series  unknown. 

Colunmatits  junction  with  the  body  composed  of  thick,  round 
joints,  that,  a  short  distance  below,  are  separated  by  thinner  ones 
arranged  alternately. 

Sorfaee  of  the  body  plates  finely  granulosa,  with  a  slightly  elevated 
ridge  crossing  the  plates,  and  extending  to  the  top  of  the  secondary 
senes. 

This  Bi>ecies,  minus  the  arms,  closely  resembles  Batocrinus  caroli 
(Hall's  sp.)  from  the  same  beds,  but  differs  in  the  number  and 
structure  of  the  arms,  that  having  but  sixteen  while  this  has  twenty. 

Position  and  locality :  Warsaw  beds  of  the  St.  Louis  group,  War- 
saw, lUinois. 

Illinois  State  collection. 

OKYCHOORlNrB  DIBTENSUS.     N.  SP. 

Body  of  medium  size,  composed  of  smooth,  massive  plates. 
Basals  concealed  by  the  column. 

Sabradials  on  the  anterior  side  sharply  angular  beyond  the  col- 
umnar facet,  forming  a  tow,  pentagonal  cup, 

Radials  five,  the  first  pentagonal,  about  one-fourth  wider  than 
long;  the  second,  third  and  fourth,  quadrangular,  and  nearly  as 
wide  as  the  first,  their  width  being  equal  to  about  once  and  a  half 
theur  length.  The  fifth  radial  is  pentagonal,  and  supports  upon  its 
upper  sloping  sides  the  divisions  of  the  rays.  The  arms,  beyond 
the  fiirst  ifivision,  throw  off  armlets  at  intervals  of  five  or  six  plates 
to  their  extremities  on  the  only  rays  that  are  preserved  in  the  speci- 
mens obtained. 

None  of  the  specimens  show  more  than  two  or  three  inter-radial 
plates.  The  first  of  these  is  hex^onal,  about  as  wide  as  long,  and 
this  was  apparently  succeeded  by  a  series  of  three  smaller  plates 
that  are  but  partially  preserved.     Anal  plates  unknown. 

Column  round,  largest  at  its  junction  with  the  body,  and  com- 
posed of  very  thin,  even  joints. 

Position  and  locality :     Chester  limestone,  Monroe  county.  III. 

Illinois  State  collection. 


TAXOOBINUS  FLBTCHERI.     N.  flP. 

Body,  with  arms  complete,  ovate  in  outline,  lobate,  composed  of 
thick,  maasive  plates.    Basals  small,  and  concealed  by  Uie  column. 
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Subradialfi  extending  nearly  half  their  length  beyond  the  columnai 
facet,  forming  by  themselves  a  low,  pentagonal  cup.  Primary  radi- 
als  three  in  each  ray,  gradually  widening  from  the  first  to  the  third 
which  is  an  axillary  plate,  giving  support  to  the  first  plates  of  th€ 
second  series.  Secondary  radials  three,  more  than  ha&  as  wide  ac 
the  first,  the  last  one  supporting  the  first  plates  in  the  tertiary  series. 
Above  the  secondary  series  some  of  the  arms,  if  not  all,  divide 
again  on  the  fifth  plate,  above  which  they  become  quite  slender. 

On  the  anal  side  of  the  specimen  two  series  of  plates  are  pre- 
served. The  first  one  is  hexagonal  in  form,  and  rests  between  the 
upper  angles  of  two  of  the  subradials.  In  the  next  series  there  are 
three  plates,  each  about  half  as  large  as  the  first,  the  middle  one 
resting  directly  upon  it,  and  the  others  resting  between  the  upper 
angles  of  the  first  anals  and  the  adjacent  first  radials.  Above  this 
second  row  of  anal  plates  another  series  is  only  partly  visible.  Inter- 
radials,  one  or  more  to  each  space,  but  their  form  and  number  can 
not  be  clearly  determined  from  the  specimen  in  hand. 

Column  round,  larger  at  its  junction  with  the  body  than  below, 
and  composed  at  first  of  thin,  even  joints,  but  below  thicker  plates 
are  intercalated  at  irregular  intervals. 

Position  and  locality:  Kinderhook  group  of  the  lower  carbon- 
iferous series,  Marshalltown,  Iowa. 

Dedicated  to  Mr.  Thos.  Fletcher,  of  Keokuk,  Iowa,  to  whom  I  am 
indebted  for  this  and  other  interesting  fossils. 

The  author's  collection. 

CYATHOCRINUS  HAMILT0NENSI8.     N.  SP. 

Body  of  medium  size,  basin-shaped,  base  deeply  impressed,  width 
of  body  about  twice  as  great  as  the  height  to  the  top  of  the  first 
radial  series.  Basals  small  and  concealed  in  the  basal  concavity  by 
the  upper  joints  of  the  column. 

Subradials  hexagonal,  counting  three  angles  on  the  under  side, 
and  curve  into  the  basal  concavity ;  width  and  length  nearly  equal ; 

t  sUghtly  convex,  the  greatest  convexity  being  a  little  below  the  centei 

of  the  plate. 

Badials  about  twice  as  wide  as  long,  those  on  the  anterior  side 
pentagonal,  the  articulating  facet  for  the  reception  of  the  brachials 
occupying  about  one-half  the  width  of  the  plate.    In  the  anterior 

j,  i  ray  the  fi^st  bifurcation  takes  place  on  the  fourth  brachial,  and  in 

one  of  the  antero-lateral  rays  on  the  third,  and  a  second  bifurcation 
on  each  division  of  this  ray  takes  place  on  the  third  plate  above  the 
first.    The  arms  diminish  rapidly  in  size  beyond  the  first  bifuroa- 

,  tion.     Anal  side  unknown. 

\,  Column  rather  slender,  and  composed  of  short,  round,  even  joints. 

j  This  form  has  been  referred  to  a  species  described  by  Hall  (Bost. 

Jour,  of  Nat.  Hist.,  Vol.  7,  No.  2,  page  294,)  under  the  name  of 
C.  parvihrachiattis;  but  according  to  the  description  given  of  that 
species,  it  had  no  radial  plates  at  all,  the  arms  being  articulated  to 
the  subradials,  which  would,  if  true,  remove  it  entirely  from  the 
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Cyaihocrinid(P..  If  this  was  the  form  he  had  in  hand  when  his  des- 
cription was  written,  it  can  hardly  hold  the  species  in  the  absence 
of  any  figure  or  diagram  to  show  the  error  in  its  diagnosis. 

Position  and  locality :    Upper  beds  of  Keokuk  Umestone,  Hamil- 
ton, HI. 

No.  174  of  Mr.  L.  A.  Cox's  collection. 


CYATHOCBINUS  ?     MARSHALLENSIS.       N.   SP. 

The  crinoid  for  which  the  above  specific  name  is  proposed,  I  have 
been  unable  to  assign  with  certainty  to  any  known  genus. 

Its  general  aspect  is  that  of  a  PoUriocrinuSy  but  it  differs  so  essen- 
tially from  that  in  its  diagnosis,  that  I  have  placed  it  among  the 
CyathocrinidUey  where  it  seems  to  belong. 

Diagnosis :  Body  mamillate,  length  and  breadth  about  equal,  and 
truncated  at  the  base  where  it  joins  the  column.  Basal  plates  small, 
longest  on  the  anterior  side,  angular  above,  and  forming  by  them- 
selves a  shallow  pentagonal  cup.  Subradials  about  as  high  as  wide, 
four  of  them  of  equal  size  and  hexagonal,  the  fifth  on  the  anterior 
side  nearly  twice  as  large  as  the  others  and  heptagonal.  The  radials 
on  four  of  the  rays  are  about  the  same  size  as  the  smallest  subra- 
dials, pentagonal  in  form,  their  lower  angles  fitting  into  depressions 
between  the  subradials,  constricted  from  the  lower  lateral  angles 
upward,  so  that  the  upper  margins,  which  support  the  brachials,  are 
only  about  half  as  wide  as  the  greatest  width  below. 

Brachials  three  on  these  four  rays,  narrower  than  the  radials,  two  of 
tbem  quadrangular,  and  the  third  angular  above,  supporting  the  first 
divisions  of  the  arms.  The  lateral  spaces  between  the  brachials,  and 
extending  below  to  the  middle  of  the  radials,  appears  to  have  been 
filled  by  a  calcareous  integument,  or  with  minute  plates  that  are  too 
small  to  present  definite  forms  under  an  ordinary  glass. 

On  the  anterior  side  of  the  specimen,  the  large  anterior  subradial 
is  succeeded  by  a  quadrangular  radial  resting  directly  upon  its  trun- 
cated upper  margin,  and  this  is  succeeded  by  two  or  more 
quadrangular  brachials,  beyond  which  its  structure  cannot  be 
made  out. 

The  arms  after  the  first  bifurcation  on  the  third  brachial,  divide 
again  on  the  sixth  or  seventh  plate,  and  some  of  the  branches  once 
or  twice  more,  higher  up.  They  are  composed  of  rather  long,  round- 
ed quadrangular  joints,  decreasing  gradually  in  size  to  their  extrem- 
ities.    Anal  plates  unknown. 

Column  round,  very  strong  at  the  base  of  the  calyx,  decreasing 
about  one-half  in  diameter  a  half  inch  below,  and  composed  of  rather 
thin,  even  joints. 

Position  and  locality :    Kinderhook  group,  Marshalltown,  Iowa. 

The  author's  collection. 
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BUPACHTCRraUS  ABPEEiTDS,      N.  SP. 

Body  of  medium  size,  basin-shaped,  composed  of  very  massive 
angular  plates.  Base  deeply  concave  and  basals  concealed  by  the 
oolunm. 

Subradiala  very  massive,  projecting  outward  and  downward, 
slightly  excavated  below  from  their  outer  Bides  to  the  point  where 
they  join  the  basals,  and  forming  hve  prominent  angular  nodes  on 
which  the  body  would  rest  when  divested  of  its  column. 

Radials  nearly  twice  as  wide  as  long,  four  of  them  pentagonal, 
the  right  posterior  one  quadrangular,  and  all  produced  into  obtuse 
nodes  or  ndges  that  on  three  of  them  extend  nearly  across  the  plate, 
nearer  to  the  lower  than  the  upper  margin,  lea\'ing  a  broad,  sloping 
surface  between  the  ridges  and  the  upper  margin  of  the  radial  plates. 

Brachials  one  each  of  the  anterior  and  the  an tero -lateral  rays, 
shorter  and  about  the  same  width  as  the  radials,  and  like  them  pro- 
duced into  a  distinct  ridge  on  their  upper  margins. 

The  right  posterior  brachial  supports  two  shorter  brachials,  and 
these  support  above  two  arms  each,  making  four  arms  tQ  this  ray. 
The  left  posterior  brachial  supports  an  additional  brachial  on  one 
side,  that  gives  support  to  two  arms,  while  a  single  arm  is  supported 
on  the  other  side,  making  three  arms  to  this  ray.  The  other 
brachials  give  support  to  two  arms  each,  making  thirteen  altogether 
for  this  species.  The  first  three  or  four  plates  of  each  arm  are  quad- 
rai^ular,  but  they  soon  pass  into  a  series  of  wedge-formed  intenock- 
ing  pieces,  gradually  becoming  narrower  toward  their  extremities. 

Three  anal  plates  are  visible,  the  first  is  pentagonal,  larger  than 
both  the  others,  nodose  like  the  subradials  between  which  it  restB, 
while  its  upper  angle  extends  a  little  above  the  radial  on  the  right. 
The  second  anal  rests  upon  the  upper  truncated  margin  of  the  left 
posterior  Bubradial,  and  toe  third  between  the  first  and  second  anals. 

Column  round  and  rather  small  for  the  size  of  the  body. 

This  species  is  related  to  Lyons'  E.  quutor-dedmbrackwlis,  but  dif- 
fers in  its  less  massive  form,  and  in  the  number  of  its  arms. 

Position  and  locality :     Chester  limestone,  Monroe  county,  HI. 

Illinois  State  collection. 

BCPACHYCRINUS  MONBOBNSIS.      S.  SP. 

Body  of  medium  size,  low,  basin-shaped,  composed  of  massive 
plates. 

Basals  small,  triangular  above  and  below,  the  inner  angles  benl 
downward  under  the  colunm,  and  the  outer  ones  bent  slightly  npward 
between  the  subradials. 

Subradials  protuberant,  sub-hemispheric  externally,  generallj 
pentangular,  the  one  on  the  anal  side  a  little  larger  than  the  others, 
and  truncated  on  its  upper  margin  for  the  support  of  the  anal  plate, 

Badials  pentagonal,  about  twice  aa  wide  as  long,  and  truncated 
entirely  across  tneir  upper  margins  for  the  reception  of  the  radia 


J 
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Anals  one,  quadrangular,  length  and  width  about  equal,  extending 
above  to  a  level  with  the  summit  of  the  adjacent  radials,  and  rest- 
ing below  on  the  truncated  upper  margin  of  the  right  posterior  sub- 
radial. 

Arms  and  column  unknown. 

This  species  is  related  to  Eupa<;h,formosu8,  Geol.  Surv.  111.,  Vol.  5,  j 

page  549,  but  differs  from  that  in  the  proportions  of  its  radial  plates 
and  the  subglobose  character  of  its  subradials. 

Position  and  locality :    Chester  limestone,  Monroe  county,  111. 

Illinois  State  collection. 

DICHOCRINUS  HAMILTONENSIS.      N.   SP. 

• 

Body  small,  length  and  breadth  apparently  about  equal,  though  5 

from  the  crushed  condition  of  the  body  plates,  the  exact  proportions  P- 

of  the  body  can  not  be  accurately  determined.    Basals  about  half 
as  long  as  the  radials,  forming  by  themselves  a  low,  shallow  cup. 

Radials  quadrangular,  nearly  once  and  a  half  as  long  as  wide, 
with  a  narrow,  articulating  scar  at  the  summit  for  the  reception  of 
the  brachial  series.  I 

Brachials  three,  the  last  one  longer  than  those  below,  and  support-  ' 

ing  on  its  upper  sloping  sides  the  first  arm  plates.  I 

Arms  two  to  each  ray,  as  far  as  can  be  seen  m  the  specimen  be- 
fore me,  composed  of  short,  wedge-shaped  pieces,  rounded  exteri- 
orly, and  giving  off  from  their  longest  sides  rather  strong  pinnules.  lat- 

Uolumn  unknown.  ^the 

This  species  is  nearly  related  to  D.Jicus,  of  Lyon  &  Casseday,  but  L  j^ ^ 

differs  from  that  in  the  shorter  form  of  the  body,  and  in  the  num-  ?    - 

her  of  its  brachial  pieces,  which  in  their  species  is  only  two  to  each  I', 

ray.  'ing 

rosition   and  locaUty:    Upper  part  of  the  Keokuk   limestone,  jt  is 

Hamilton,  111. 

No.  267  of  Mr.  L.  A.  Cox*s  collection. 
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Body  small,  ovate  in  outline,  pointed  at  the  base  and  contracted 
at  the  summit  of  the  radial  series,  so  that  its  greatest  diameter  is 
near  the  base  of  the  radial  plates. 

Basal  plates  nearly  three-fourths  as  long  as  the  radials,  forming 
by  themselves  a  rather  deep  cup. 

Eadials  longer  than  wide,  lateral  borders  nearly  straight,  slightly 
contracted  at  their  summits,  the  articulating  scar  for  the  reception 
of  the  brachial  series  occupying  about  one-third  of  the  width  of 
their  upper  margins. 

Brachial  plates  small,  apparently  two  in  number,  the  second  one 
being  the  longest,  and  supporting  on  its  upper  sloping  sides  the  first  \>t  so* 

arm  plates. 

Arms  two  to  each  ray,  composed  of  short,  rounded  joints,  which 
give  off  strong  pinnules  from  their  inner  borders.    Aiial  side  and 
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column  unknown.  The  surfaces  of  the  body  plates  are  marked  by 
ob.rcure  longitudinal  ridges  that  will  serve  to  distinguish  the  species 
from  any  one  hitherto  described  from  this  horizon. 

Position  and  locality :  Upper  part  of  the  Keokuk  limestone,  Ham- 
ilton, 111. 

No.  14  of  Mr.  L.  A.  Cox's  collection. 


TALABOOBINUS   0VATU8.      N.  8P. 

Body  above  the  medium  size,  ovate  in  general  outline,  lobate  as 
viewed  from  above  or  below. 

Basals  about  half  as  high  as  wide,  impressed  below,  and  pentag- 
onal above,  with  a  slight  depression  at  their  lateral  l)order8. 

First  ladials  about  one-third  longer  than  wide,  the  anterior  one 
pentangular,  the  others  quadrangular,  and  all  protuberant.  The  suc- 
ceeding radials  not  visible. 

The  first  anal  is  as  large  or  a  little  larger  than  the  first  radials, 
heptagonal,  having  four  £stinct  angles  above  and  three  below.  It 
is  succeeded  by  three  small  anals,  the  central  one  of  which  is  -pen- 
tagonal,  and  rests  on  the  truncated  summit  of  the  first  anal,  while 
the  other  two,  the  form  of  which  can  not  be  clearly  seen,  rest  upon 
its  upper  lateral  angles.  Above  this  there  is  one  or  two  series  of 
very  small  plates  surrounding  the  anal  opening. 

The  vault  is  composed  of  very  small,  smooth  plates,  except  the 
cential  one,  which  is  larger,  and  produced  into  a  pointed  spine.  La 
one  of  our  specimens  there  is  a  spine- bearing  plate,  between  the 
arm  openings  and  the  central  spine  on  two  of  the  rays..  Arm  open- 
ings two  to  each  ray.    Arms  and  column  unknown. 

This  species  is  related  to  2'.  sexlohatuSy  (Shumard*s  sp.)  but  diflfers 
from  that  in  its  more  symmetrical  form,  its  less  protuberant  radia] 
and  anal  plates,  and  less  nodose  summit. 

Position  and  locality :     Chester  Umestone,  Monroe  county,  HI. 

Illinois  State  collection. 


AGASSIZOCRINUS  PAPILLATUS.     N.  SP. 


Body  rather  below  the  medium  size,  subovate,  width  at  the  sum- 
mit o!  the  radials  a  little  more  than  the  length,  composed  of  mas- 
i    I  sive,  slightly  rounded  plates  that  are  separated  by  well-defined  and 

-    '  deep  sutures. 

i  Basals  pentagonal,  about  as  wide  as  long,  and  rounded  below, 

*  where  their  inner  margins  form  the  walls  ot  a  very  small  pentapetal- 

ous  opening  for  the  attachment  of  a  very  delicate  round  comnouij 
two  or  three  joints  of  which  remain  attached  to  one  of  our  speci- 
mens. 

Subradials  three  hexagonal,  counting  three  angles  below,  and  twc 
on  the  posterior  side  heptagonal,  length  and  breadth  about  equal. 

Radials  pentangular,  nearly  twice  as  wide  as  long  except  tne  twc 
posterior  ones  which  are  rather  narrower  than  the  others. 
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BrachialB  about  the  same  size  and  form  &b  the.  radials,  and  sup- 
port an  their  upper  sloping  sides  the  first  arm  plates.  Arms  two  to 
each  ray,  composed  of  quadrangular  joints  that  gradually  diminish 
in  width  to  their  extremities. 

Aiials,  three  visible ;  the  first  is  nearly  as  large  as  the  radial 
plates,  pentagonal  and  situated  as  in  Poteriocrinus,  between  two  of 
the  snbradials,  and  partly  under  the  left  side  of  the  right  posterior 
radial.  The  second  is  atiout  half  as  large  as  the  first,  and  rests  on 
the  upper  tnmcated  margin  of  the  left  posterior  subradial.  The 
third  is  very  small,  and  rests  upon  the  upper  angle  of  the  first  anal. 

Position  and  locality:     Chester  limestone,  Monroe  county,  111. 

Illinois  State  collection. 

AQABSIZOCHINUS  HEHISPHEBICVS.      M.  SP. 

Body  small,  bowl-shaped  or  hemispherical  in  outline,  about  once 
and  a  half  as  wide  as  high  to  the  summit  of  the  radial  series,  round- 
ed at  the  base,  and  composed  of  massive  protuberant  plates. 

Basals  small,  projecting  but  slightly  below  the  subradials,  form- 
ing a  little  pentagonal  star.     No  columnar  facet  is  visible. 

Subradials  a  little  longer  than  wide,  strongly  protuberant,  three 
of  them  pentagonal,  and  two  on  the  posterior  side  hexagonal. 

Badials  pentagonal,  three  of  them  rather  more  than  once  and  a 
half  as  wide  as  long,  the  two  on  the  posterior  side  rather  narrower 
than  the  others,  and  all  truncated  squarely  across  their  snmmits  for 
the  reception  of  the  brachials.  Sutures  between  all  the  plates  of 
the  body  distinct. 

Brachials  as  wide  below  as  the  radials,  but  strongly  constricted 
and  sharply  angular  above,  where  they  give  support  to  the  two  divi- 
sions of  the  rays.  The  arm  plates  attached  are  three  in  number, 
the  first  nearly  twice  as  long  as  the  succeeding  ones,  and  all  quad- 
rangular in  form. 

Four  anal  plates  are  visible,  the  first  is  protuberant,  pentangular, 
about  half  as  large  as  the  largest  radials,  and  rests  squarely  upon 
the  truncated  upper  margin  of  the  right  posterior  subradial,  and 
under  the  left  side  of  the  right  posterior  radial. 

The  eecond  anal  is  about  half  as  large  as  the  first,  longer  than 
wide,  and  rests  on  the  upper  margin  of  the  left  subradial.  The  other 
anals  are  smaller,  the  tmrd  rests  between  the  first  and  second,  and 
the  fourth  on  the  summit  of  the  second. 

Column  unknown. 

Position  and  locality:     Chester  limestone,  Bandolpb  county,  HI. 

Illinois  State  coUection. 

LECYTHIOCBINU8    AOAHSI.      N.  SP. 

Body  of  medium  size,  irregularly  subovoid,  slightly  pentalobate, 
as  seen  from  above  or  below,  from  the  protuberance  of  the  radial 
plates,  and  composed  of  smooth  and  rather  thin  plates.  The  base  is 
convex,  and  occupies  about  one-fourth  the  entire  length  of  the  body. 
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Subradials  a  little  longer  than  wide,  with  an  angular  prominence 
just  above  the  middle  of  each  plate,  extending  from  the  center  t< 
the  upper  margins. 

Baaials  about  half  as  large  as  the  subradials,  length  and  widtl 
about  equal,  triangular  below,  the  angles  fitting  into  the  depres 
sions  between  the  subradials.  They  are  all  surmounted  by  a  smal! 
semi-circular  arm  facet,  from  which  a  shallow  groove  extends  to  t 
central  opening  in  the  summit. 

Just  above  the  summit  of  one  of  the  subradials,  and  in  the  lateral 
angles  of  two  of  the  radial  plates,  there  appears  to  have  been  a  cir- 
cular opening  rather  larger  than  the  arm  facets,  which  is  now  fille^ 
with  stony  matter,  and  whether  this  is  an  anal  opening,  or  an  acci- 
dental break  in  the  test  of  the  body,  is  a  question  to  be  determined 
from  additional  material.  Columnar  facet  scarcely  larger  than  that 
for  the  reception  of  the  arms. 
Arms  and  column  unknown. 

We  take  pleasure  in  dedicating  this  unique  fossil  to  Mr.  W.  H. 
\  Adams,  of  Elmore,  Peoria  county,  who  found  it  on  section  13,  town- 

|j '  ship  11  north,  range  6  east,  in  Peoria  county. 

J-  -  It  is  from  about  the  horizon  of  coal  No.  8  of  the  lower  Coal 

'<•'  Measures. 
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|i]  ARTICLE  II. 

,i;ii  Corrections  AND  PROPOSED  NEW  NAMES  for  species  described  in  the 

t   *'  GEOLOGICAL  REPORTS   OF  ILLINOIS,    UNDER  NAMES   THAT   WERE   PRB- 

,J;  occupied;    and  descriptions  of  two    new  species  of    fossil 

h\  shells  from  the  coal  measures  of  illinois  and  kansas. 

By  a.  H.  Worthen. 


The  following  species  of  fossil  shells  were  described  by  Meek  and 
Worthen  in  the  published  volumes  of  the  Geological  Survey  of  Illi- 
nois, under  names  that  were  subsequently  found  to  be  pre-occcupied 
jf  by  other  authors ;  and  the  following  corrections  are  now  proposed 

h\ .  for  these  forms : 

Modiolopsis  orthonota,  M.  and  W.,  1868,  Geol.  Surv.  of  111.,  Vol.  3. 
The  name  proposed  is  Modiolopsis  rectaformis. 
Modiolopsis  subnasuta,  M  and  W.,  1870,  Geol.  Surv.  of  111.,  Vol.  3. 
?  >  Name  now  proposed,  Modiolopsis  CarroUensis. 

!,  Orthoceras  annylo-costatum,  M.  and  W.,  1862,  Geol.  Surv.  of  Dl., 

Vol.  6.     Name  now  proposed,  Orthoceras  Randolphensis. 
Platyceras  suhundatum,  M.  and  W.,  1866,  Geol.  Surv.  of  111.,  Vol.  8. 
4  ;  Name  now  proposed,  Platyceras  suhsinvjosa. 

I  '  Pleu/rotomaria  conoideus,  M.  and  W.,  1866,  Geol.  Surv.,  of  111.,  VoL 

t  5.    Name  now  proposed,  Pleurotomaria  conofonms, 

^  *  Platyostoma  tumida,  M.  and  W.,  1860,  Geol.  Surv.  of  111.,  Vol.  2. 

Name  now  proposed,  Platyostoma  GrayviUensis. 

A  shell,  figured  and  described  in  Vol.  3,  Geol.  Surv.  of  HI.,  page 
536,  pi.  19,  fig.  1,  2,  belonging  to  the  genus  Litluypliaga,  was  referred 


doubtfnlly  to  Phillip's  speciee,  M.  lingitalU  from  the  carbouiferouB 
limestone  of  Yorkshire,  G.  B.  Having  become  satisfied  that  it  is 
apeci£cally  distinct  from  Phillip's  species,  I  now  propose  for  it  the 
name  of  Lithophaga  lUinoUnsis. 

CAMBROPHORU  OIFFOKDI.      M.  SP. 

Shell  above  the  medium  size,  broadly  ovate  or  sub-ciroular  in 
general  outline.  Dorsal  valve  nearly  circular,  moderately  convex, 
the  greatest  convexity  being  about  one-third  the  distance  from  the 
beak  to  the  front  part  of  the  shell,  umbo  depressed.  Ventral  valve 
much  more  convex,  and  the  beak  produced  beyond  that  of  the  dorsal 
valve,  and  strongly  recurved. 

The  only  specimen  we  have  seen  of  this  fine  shell  is  an  internal 
cast,  with  a  fragment  of  the  test  adhering  to  the  beaks.  Traces  of 
ten  or  twelve  broad,  shallow  plications  can  be  seen  on  the  front  por- 
tion of  the  shell,  two  or  three  of  which  probably  extended  to  the  beak 
on  the  ventral  valve,  while  the  others  became  obsolete  before  reach- 
ing the  cardinal  border.  Traces  of  fine  longitudinal  striations  are 
also  visible  with  a  good  glass.  Leugth  from  the  beak  to  the  front 
-23,  breadth  22,  height  14  millimeters. 

Dedicated  to  the  memory  of  Mr.  Wm.  Gifford,  of  Peoria  county, 
HI.,  from  whom  the  specimen  was  received, 

Pogition  and  locality.  Middle  coal  measures  near  Alta,  Peoria 
county.  Dl. 

Illinois  State  collection. 

CHJGHOMYA  HASU.      N.  BP. 

Shell  elongate,  sub-cylindrical,  anterior  side  much  compressed  and 
aperture  entirely  closed ;  posterior  side  truncated  and  widely  gaping. 
Base  shghtly  convex  in  outline,  rounding  up  gradually  in  front  and 
abruptly  behind,  dorsal  side  a  little  concave  from  the  beaks  to  the 
posterior  extremity.  Beaks  depressed,  incurved,  and  located  about 
one-fifth  the  entire  length  of  the  shell  from  the  anterior  side. 

Two  conspicuous  furrows  commence  at  the  beak,  the  anterior  one 
crossing  the  valve  obhquely  to  the  base  of  the  shell  at  a  point  about 
two-fifths  of  its  entire  length  from  the  anterior  side ;  the  posterior 
one  crossing  the  shell  much  more  obUquelj",  and  terminating  at  the 
base  of  the  shell,  near  its  posterior  extremity. 

In  addition  to  these  furrows  each  valve  is  marked  by  about  thirty- 
two  longitudinal  ridges  that  are  a  little  wider  than  the  spaces 
between  them.  These  commence  at  the  dorsal  margin  near  the 
beak,  and  when  they  cross  the  posterior  furrow  already  described, 
Ihey  are  deflected  abruptly  forward  to  a  right  angle  with  their  former 
course,  about  two  out  of  every  three  ending  at  the  anterior  furrow, 
while  the  others  are  continuous  across  that  to  the  anterior  border  of 
the  shell. 

A  small  fragment  of  the  shell,  attached  to  the  cast,  shows  that 
the  surface  was  finely  striated  obliquely  from  the  beak  to  the  front, 
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and  with  a  good  lens  the  striffi  are  seen  to  consist  of  rows  of  minuti 
granules. 

Dedicated  to  Mrs.  Orestes  St.  John,  by  whom  this  fine  specimei 
was  discovered,  and  to  whom  I  am  indebted  for  the  use  of  it. 

Position  and  locality:  Upper  coal  measures,  Shawnee  county 
Kansas. 


ARTICLE   III. 

Descriptions  of  two  new  species  of  crinoidea  from  the  g£[estei 
limestone  and  coal  measures  of  illinois. 

By  Charles  Wachsmuth. 

allagecrinus  carpenteri.    n.  sp. 

The  unigue  specimen  upon  which  this  species  is  founded  is  froDD 

the  collection  of  Prof.  Worthen,  who  kindly  permitted  me  to  describe 

it.    It  is  partly  imbedded  in  the  rock,  but  only  a  small  portion  if 

covered  by  the  matrix.    It  consists  of  a  two-inch  column,  the  calyi 

.]  and  arms.    The  calyx  is  somewhat  pressed  out  of  shape,  but  witl 

this  exception  is  excellently  preserved.  The  specimen  is  small,  it« 
length  measuring  from  the  basal  disk  to  the  tips  of  the  arms,  80.10( 
parts  of  an  inch,  to  the  arm  bases,  16.100  parts,  of  which  the  basal 
disk  occupies  only  4.100  parts. 

Specific  Diagnosis:  The  calyx  is  of  small  size,  the  form  is  cylin- 
dro-conical ;  it  is  composed  of  two  rings  of  plates,  the  upper  sup- 
porting the  arms.  There  are  no  inter-radials,  and  no  azygous  side. 
Plates  strong,  without  ornamentation. 

Basal  disk  undivided,  at  least  without  visible  suture  lines ;  it  u 
short,  three  times  wider  than  high,  saucer-shaped, — the  upper  side 
but  little  wider  than  the  bottom  part,  with  very  obtuse  upper  angles, 

Radials  1x5,  diifering  somewhat  in  width, — wider  at  the  top,— 
their  length  one-half  to  three  quarters  greater  than  their  width, 
quadrangular  in  outline,  but  actually  pentangular ;  axillary,  witt 
very  obtuse  upper  angles,  the  sloping  sides  slightly  excavated  and 
supporting  the  free  arms. 

Arms  two  from  each  ray,  simple  throughout,  unequal  in  size,— 
some  of  them  one-half  thicker  than  others, — not  tapering; 
nearly  as  thick  at  the  distal  end  as  at  the  base.  The  arms  are  con- 
structed of  from  eight  to  ten  simple  joints,  the  first  joint  one-hall 
higher  than  wide,  and  differing  from  the  others  by  being  flattened  a1 
the  dorsal  side,  all  succeeding  ones  rounded  at  the  outer  side,  with 
slightly  expanded  ends ;  upper  and  lower  sides  almost  parallel.  The 
length  of  the  joints  is  somewhat  irregular,  varying  from  three  tc 
^j    I  four  times  their  width,  but  in  proportion  to  the  width  of  the  arm; 

i    !  ventral  groove  wide  and  deep.     No  pinnules  have  been  observed, 

and  the  construction  of  the  vault  is  unknown. 

Column  circular,  very  strong  at  the  basal  disk,  but  tapering  sc 
rapidly  in  its  course  downward  that  at  about  one-fourth  of  an  inch 
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it  is  reduced  to  less  than  one-third  its  greatest  width,  whence  it  re- 
mains stationary  as  far  as  it  is  preserved  in  the  specimen. 
The  segments  of  the  upper  or  conical  part  are  short,  sharply-edged, 
and  of  the  same  height,  but  as  soon  as  the  column  attains  its  ordi- 
nary size,  the  joints  become  abruptly  higher,  more  cylindrical,  and 
thicker  and  thinner  joints  alternate  in  the  usual  way.  Central  per- 
foration small. 

The  specific  name  is  given  in  honor  of  P.  Herbert  Carpenter, 
Assistant  Master  at  Eaton  college,  England,  one  of  the  founders  of 
the  genus  AUagecrintis* 

Geolocfical  position,  etc.:  From  the  Chester  or  Kaskaskia  lime- 
stone, lionroe  county.  111. 

Illinois  State  collection. 

ACROCRINTJS  WORTHENI.      N.  SP. 
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This  species  is  described  from  a  single  specimen,  of  which  only 
the  calyx  is  preserved,  the  vault,  the  arms,  and  the  column  are  so  far 
unknown.  The  calyx,  however,  is  in  excellent  preservation,  and, 
notwithstanding  its  small  size,  exposes  plainly  every  plate.  The 
form  is  calyculate,  broadly  truncate  at  the  bottom,  abruptly  bending 
upward  toward  the  base  of  the  first  radials,  whence  it  gradually  de- 
creases in  width  to  the  arms.  Its  length  is  40.100  of  an  inch,  its 
greatest  width  42.100,  the  width  at  the  arm-bases  34.100.  The  plates 
are  plain,  without  ornamentation,  but  sufliciently  convex  to  point  lat- 

out  the  sutures.  the 

The  genus  Acrocrinvs  departs  from  most  Palseocrinoidea  in  two  ^j^^ 

important  points.    The  plates  of  the  calyx,  which  in  all  species  with  .     ^ 

a  large  number  of  plates  decrease  in  size  from  the  basals  to  the  top  . 

of  the  calyx,  in  Acroarinus  decidedly  increase  in  the  same  direction.  ^°S 

Another  striking  departure  is  that  the  radials  are  not  connected  t  is 

with  the  basals,  and  partly  not  even  among  each  other,  but  are  tate 

separated  by  several  rings  of  plates,  which  in  their  position  are  j^g^ 

psurtly  radial,  partly  inter-radial,  and  which  have  apparently  no  rep- 
resentation in  other  genera  of  the  Palseocrinoideaf 

The  specimen  under  consideration  is  composed  of  86  plates,  some 
of  them  extremely  minute.  There  are  two  comparatively  large 
basals,  equal  in  size,  the  suture  passing  from  the  anterior  to  the  pos- 
terior side,  which  together  form  a  concavity  within  the  truncate  part 
of  the  calyx.  The  basal  disk  is  surrounded  by  a  ring  of  twelve  very 
small  triangular  pieces,  and  these  in  turn  are  succeeded  by  a  second 

*  The  Senas  was  proposed  by  P.  Herb.  Carpenter  and  Dr.  R.  Etheridee,  jun.,  for  a 
small  species  from  the  Carboniferous  of  Scotland.    [Annals  and  Magazine  Nat  hist..  ' 

April  1^.  p.  281. 

f  They  may  have  in  some  irenera  a  representation  in  the  vault.  In  which  to  some  ex- 
tent the  plates  of  the  calyx  are  repeated.    Here  the  representatives  of  basals  and 

radials  are  frequently  separated  by  one  or  more  rin^irs  of  intercalated  pieces.    These  .  ^.^ 

▼aalt  pieces  increase  in  number  by  age.  and  are  often  entirely  absent  in  young  speci-  -''  ^ 

mens  or  in  small  species  of  the  genus,  being  here  evidently  a  ptoduct  of  growth.  In 
Acrt>crinu8,  one  of  the  latest  genera  of  the  Palffiocrlnoidea.  the  intercalated  plates  in 
the  oalyx  may  have  a  similar  origin,  but  are  here  evidently  not  mere  individual 
growth,  but  have  become  a  fixed  character. 

—6 
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Hi.  18th  line  from  top.  for  ''miner**  read  "Inner. 
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;  of  twelve  considerably  larger  plates,  which,  with  their  lower 
^ing  aides,  are  placed  between  the  triangular  pieces,  the  point  of 

angle  touching  the  basal  disk.  Ten  of  these  plates  are  hexago- 
,  two  heptagonal,  the  former  angular  at  the  outer  side,  the  other 
>  truncate.  One  of  the  latter  is  directed  anteriorly,  and  supports 
in  its  upper  truncate  side  the  first  radial  of  that  side,  the  other 
teriorly,  and  is  succeeded  by  a  row  of  special  anal  plates,  which 
1  be  described  presently.  The  plates  are  of  nearly  equal  size, 
her  than  wide,  connected  laterally,  and  forming  a  continuous 
^,  which  in  the  specimen  lies  at  the  edge  of  the  truncate,  some- 
it  rounded  portion  of  the  calyx. 

'be  succeeding  plates  consist  of  six  sections,  and  are  radiale,  inter- 
ials  or  anal  i^ates.  There  are  five  rows  of  radials,  separated 
four  inter-radial  series  of  from  six  to  'seven  pieces.  Two  other 
ies  of  seven  plates  each,  arranged  like  the  former,  occupy  the 
■gous  side,  and  are  separated,  in  place  by  radials,  by  a  row  of 
r  hexagonal  special  anal  plates,  which,  with  tbe  exception  that 

upper  side  of  tbe  upper  plate  is  not  excavated,  have  exactly  the 
ori  and  size  of  the  four  radial  plates  at  the  anterior  ray.  This 
'  has  exceptionally  four  radials,  hexagonal  like  tbe  anals,  which 
b  their  truncate  side  are  connected  among  each  other,  and  with 

heptagonal  piece  of  the  second  ring  heretofore  described.  The 
r  lateral  rays  not  only  consist  of  but  three  plates,  but  these  radials 
,'e  also  a  very  different  form,  and  are  partly  disconnected.  The  first 
lexagonal  with  upper  and  lower  side  angular,  the  second  pentan- 
ar,  angular  below.  Only  in  a  single  ray  of  the  specimen  do  the 
jles  of  the  two  plates  touch  each  other,  in  the  four  others  they  are 
larated  by  plates  from  different  inter-radial  areas  which  join  nere, 
ir  suture  forming  a  line  between  the  angles  of  the  two  radials. 
Q  hrst  and  second  radials  are  all  connected  by  a  truncate  side. 
e  third  radials  are  one-half  wider  than  high,  hexagonal,  contrary 
jhe  first  and  second,  which  are  a  little  higher. 
Phe  inter-radials  of  the  four  lateral  rays,  toward  the  anterior  side, 
isist  of  seven  plates  in  four  series,  2,  2,  2,  1 ;  at  the  anterior  side 
mly  six  pieces,  2.  1,  2,  1.  The  plates  of  the  first  series  rest  with 
lit  lower  sloping  sides  against  two  of  the  intercalated  pieces — 
•se  composing  the  second  ring  around  the  basals ;  they  are  placed 
b  their  lateral  side  against  the  sides  of  their  fellows  of  the  adjoin- 
'  inter-radial  area,  except  toward  the  anterior  and  posterior  side, 
ere  they  abut,  at  the  former  against  the  first  radial,  at  the  latter 
linst  one  of  the  special  anal  plates.  The  plates  of  the  succeed* 
:  series  rest  with  their  outer  sides  within  the  angle  between  two 
iials,  with  the  other  side  against  the  adjoining  inter-radials. 
e  plates  of  the  inter-radial  areas  are  either  hexagonal  or  pen- 
;onal,  and  their  increase  in  size  in  an  upward  direction  is  even 
ater  in  that  same  direction  among  the  radials,  tbe  upper  one 
ng  fully  three  times  larger  than  the  two  inter-radials  of  the  first 
ies.  The  same  is  true  with  regard  to  the  azygous  side. 
The  anal  side  is  very  wide,  and  is  composed  of  a  median  row  of 
r  hexagonal  pieces,  longitudinally  arranged,  and  of  a  series  of 


eeren  plates  at  each  side  of  it.  The  latter  are  arranged  like  the 
seven  plates  of  the  two  inter-radial  areas  adjoining  the  anterior  ray, 
and  aa  the  radians  of  that  side,  as  already  stated,  are  arranged  and 
constructed  like  the  special  anal  plates,  the  anterior  side  with  its 
two  inier-radial  series  is  almost  a  perfect  counterpart  of  the  anal 
area.  The  uppermost  anal  plate  is  hexagonal  or,  perhaps,  octagonal, 
its  npper  side  tmncate ;  its  size  is  equal  to,  if  not  larger  than,  that 
of  the  first  radials. 

Acrocrinua  Wortheni  differs  from  the  two  previously  described 
species  of  this  genus  most  conspicuously  in  the  form  of  the  basal 
plates.  The  construction  of  the  other  plates  is  so  imperfectly  known, 
that  a  comparison  of  other  parts  is  impossible.*  There  is  also  a 
great  difference  in  the  form  of  the  body. 

The  specific  name  is  given  in  honor  of  Prof.  A.  H.  Worthen,  the 
able  Director  of  the  Illinois  Geological  Survey. 

Geological   poeitUm,   etc :      From   the  ooal    measures  of  Peoria 
county,  HI. 
The  type  is  in  the  collection  of  Prof.  Worthen. 

•T^e  third  part  ol  the  Revision  of  the  Palreoorinoldea.  by  WachBmuth'and  Sprineer, 


Ps^e  110,  18th  Una  Ironi  top.  tor  "mlnei'"  reud  "loner." 
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(ERRATA — SUPLEMENTARV.) 


In  the  unavoidable  absence  of  the  writers  when  the  section  relat- 
ing to  the  Fossil-FishcH  of  the  above  report  was  paasing  through  the 
preBS,  many  errors  were,  unfortunately,  overlooked  in  the  proof,  and 
which  came  to  notice  only  when  it  was  too  late  to  introduce  u  list  of 
errata  at  the  end  of  the  volume,  the  issue,  in  the  meantime,  hanng 
been  bound  and  partially  distributed.  Therefore  the  following  list  is 
pubhshed  with  the  present  isHue  of  Bulletin  No.  2,  of  the  Illinois  iState 
MuBeum  of  Natural  History,  and  the  authors  respectfully  request 
recipients  to  transfer  the  lint  herein  to  their  copies. 

Pass  Gl.  1th  line  trom  bottom,  lor  "realralion"  rend  'Vmlmri'ii'." 

Puse  65.  nth  lloa  from  top,  for  "ruiinsHentatioan"  ruaU  "itiiiruHiiutiiUvuH,'' 

Page  G7,  lutb  line  from  top.  for  "tuoCh"  reuc]  "lootli." 

Pagu  74.  I>!th  IIdo  from  top.  for  "outer"  rand  "iintiiro." 

PaselS.  bottom  line,  lor  "VubI"  read  "Vise." 

Pase  7G.  lib  line  from  top.  lor  "HBiiii>le!'"  rend  '*GxnmploK." 

I'aau  7H,  irth  and  19lh  linos  Iroin  l)oltoin,  for  "/nt  iadm"  rend  "/ateialnt." 

Pace  76,  IBtb  line  from  bottom,  tur  "nuliJjrhoiiibolUiil"  i-eiid  "HuUrhomboldal." 

PutCeW,  Itith  Hub  Irom  top.  lor  "dHBlRtiaCioan"  rend  "deslKautloii." 

Pace  AS,  11th  line  from  bottuiu.  for  "border"  read  "bionder." 

PatcetUi,  Wth  line  from  top.  fur  "more"  rend  "wore." 

Pwe  XT.  top  line,  after  "border,"  itdd   'converRlns  toward  Ibe  Iront  at  an  an|[le  of  W 
vllh  tna  oppoRlle,"  etc. 

Pass 89.  top  line,  (or  "poflllvoly"  reml  "poxterlorly," 

Pa«e  Wi,  mh  line  from  boitom.  omli  "iha"  after  ■'from," 

Page  91.  6th  line  from  top.  lor  "mutarlal"  read  "natural." 
,      Page  91,  71J(  Hob  from  lop.  for  'others'"  rend  "other." 

Piute  91.  iwth  line  from  botloiii.  for  "viirl— "  rend  "viirlouH." 

PaseM.  ISth  line  from  top.  idler  "ntroDfcl)'."  add  "arched." 

Page  94.  3d  line  from  bottom,  tor  "borders"  read  "border." 

Page  IDS.  Tth  line  from  top,  for  "bordent"  read  "border." 

Page  lie  inih  line  from  top.  (or  "medium- size"  rend  "medium  alze." 

Page  loe,  lllh  tine  from  top.  omit  comma  alter  "arched." 

Page  !•».  tth  line  Iron:  top.  (or  "borders"  rend  "liordur." 

Page  lie,  IBth  tine  from  top.  lor  "miner"  rend  ''Inner." 
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!'*% 


Paiire  117,  bottom  line,  omit  comma  after  "anslo.** 

Vage  118.  top  line,  omit  comma  after  "inner.**  • 

Paffe  119.  19th  line  from  bottom,  omit  comma  after  "prominence"  and  add  *'of." 

Ftme  121.  5th  line  from  top.  for^border  terminated.'*  etc.,  read  "bonier  terminating."  ett>. 

Paffe  121.  7th  line  from  bottom,  for  "punctuation'*  read  "punctation." 

Paire  1L7.  llth  line  from  top,  for  "Htrobloidal"  read  "streblodoid." 

Patfo  127.  2d  line  from  bottom,  for  "enrollment"  read  "iurollment.'* 

Page  132.  13th  line  from  bottom,  omit  "of*  aftt^r  "front" 

Page  131.  8th  line  from  bottom,  for  "more'*  road  "were." 

Page  liO,  8th  line  from  top.  tor  "border"  read  "broader." 

Page  140,  18th  line  from  bottom,  for  "medulary"  read  "median." 

Page  141.  5th  line  from  top.  for  "Fauvre"  read  "Faune." 

Page  141.  8th  Hue  from  top.  for  "thoAe"  read  "three." 

Page  155.  14th  line  from  top.  for  "below"  read  "the  low.*' 

Page  159.  4th  line  from  bottom,  for  "the  greater  familiarity."  etc..  read  "the  more 
familiar  one  becomes."  etc. 

Page  159.  3d  line  from  bottom,  for  "group,  the"  read  "group.    The." 

Page  162.  4th  line  from  top.  hubHtituto  comma  for  poriod  after  "short."  Hudfor"The* 
read  "the." 

Page  l«9.  10th  line  from  top.  for  "joint"  read  "point." 

Page  109.  19th  line  from  bottom,  for  "north"  read  "mouth." 

Page  172.  16th  line  from  top,  omit  comma  after  "gently,"  and  transpose  the  words  "sig- 
moidally"  and  "curved." 

Page  173.  bottom  line,  for  "Belgigue"  road  "Beigique." 

Page  182.  18th  Huh  from  bottom,  for  "postero— "  read  "po.-,terior." 

Page  184.  llth  line  from  top.  after  "lateral"  add  "border." 

Page  185.  7th  line  from  bottom,  for  "postero- lateral  border."  read  "transverse  dia- 
meter;" and  6th  line  from  bottom,  for  "transverse  diameter."  read  "postero- lateral  border." 

Page  193,  6th  line  from  top.  for  "mandible"  read  "upper  jaw." 

Page  197.  14th  line  from  top.  for  "erterior  of"  read  "exterior  or." 

Page  209.  13th  line  from  bottom,  for  "these"  read  "their." 

Page  209,  llth  line  from  bottom,  for  "resemble."  r<«ad  "resembles." 

Page  214.  91  h  line  from  top.  for  "afford"  read  "affords." 

Page  216.  20th  line  from  top.  for  "contour"  read  "contours." 

Page  219.  17th  line  from  top.  for  "alvlolar"  read  "alveolar." 

Page  224.  21st  line  from  bottom,  for  "firmer"  read  "flner." 

Page  241,  bottom  line,  for  "furrow"  read  "furrows." 

Page  242.  3d  line  from  top.  for  "elevation"  read  "elevations." 

Page  254.  12th  line  from  bottom,  for  "tenticlos"  read  "denticles;"  also,  page  of  errata, 
6th  line  from  bottom,  for  "tentacles"  read  "denticles." 

Page  258,  t^ip  line,  for  "agged"  reail  "jagged." 

Page2fi2|.  15th,  16th  and  17th  lines  from  top.  under  Cochijodus.  transfer  the  species 
**hiuivealui\   "Keokuk"  and  "contexug"  to  Dkltodopsis. 
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In  scleetiuf!  a  C'om))l(.'te  Hork'S  of  CiirljimiEernus  fussiU  for  the 
State  Museum  of  Niitural  Histury,  out  of  tlii'  tireat  mass  of 
matei'iat  biiiught  to{;t'tlii;r  in  tlie  profiri'ss  of  the  (;<joloHicaI  suivoy 
of  the  State,  nuito  ii  iiuiuhtr  of  spet-ies  Here  fonml  tlmt  cuulil 
not  be  leterreil  tn  any  <i(  the  forms  hitherto  iKseriUil,  ami  :i  imrt 
of  them  arc  hrieliy  uotireil   iu  the  fnlh)wiut;  ]mj.^'s. 

The  typicul  Kiieuinuns  that  liilonjj  to  the  State  colleftiou  wilt 
l>e  placeii  on  exhibition  in  the  cases  of  tlie  State  Museum,  wluro 
they  will  always  he  nccessiiile  for  exaioiuation  iiml  eouiparistm, 
an(l  they  will  also  be  fully  illnslriitcil  in  u  subseiiiient  vohimu  of 
the  reports  on  the  yeolofiieal  survey  of  the  State,  slioulil  tht;  puii- 
lication  of  such  a  volume  i)e  authoiized  hy  the  next  (jeiieral 
AsBemhly. 

ORDER  CRUSTACEA. 
(iENL'S  COLl'OCAKIS,  Metis. 

COr-lWAIUS  CltLMTEIUISMIS.   (sp.  nov.) 

Carapace  valves  laryo,  elongate,  ovate  in  oullint-,  more  than 
twice  as  lon«  as  hifili,  the  widest  portion  liein^'  about  the  michlle; 
broadly  ami  evenli,-  enrveil  fi>)ni  end  to  end  on  the  dorsal  mar- 
gin ;  ventral  raar^ni  nearly  straight  for  about  two-thirds  its  kiiitth, 
and  then  gradually  curving  upwanl  to  the  evenly  routideit  ante- 
rior extremity. 

The  poaterior  extremity  of  onr  si>ecimen  is  liroken  away  so  that 
its  form  cannot  he  elearly  delenniued. 

Length  ii  hiehes;  giiatest  widtli,  1   ineh. 

I'oaition  and  locality:  l-'mm  the  lower  division  of  the  {'hester 
limestone,  Chester,  III. 

No.  -24%  of  the  Illinois  State  collection. 

Collector,  A.  II.  Wiuthen. 

GKNIS  SOLKN'OCAi:iS,  Meek. 

SOI.KXOCAIIIH   ST.    I.UDOVlrl,    (sp.    UOV.) 

Carapace  valves  narrow  ami  elongated,  the  lengtli  b.iug  eijual 
to  about  three  times  the  height,  proliably  slightly  couvrx  ihoiiudi 
fla.ttened  on  the  surface  of  the  limestone:  dorsal  and  veutr;il 
margins  nearly  straight  and  parallel;  anterinr  cud  curving  nan- 
larly  upward  to  the  dorsal  margin;  posterior  end  terniiiiaiing  in 
an  obtuse  point,   tho  ventral  margin   Wing  more  stmngty  curved 
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at  both  extroraities  than  the  dorsal.  The  siirfacu  is  covered  with 
round  pits  which  are  most  numerous  and  conspicuous  near  the 
margins,  with  traces  of  delicate  lon^^itudinal  stria*  along  the  cen- 
ter of  the  valve  when  viewed  under  a  «^ood  lens. 

Length   |  J  inch ;  height,   ,V  inch. 

Position  and  locality:     St.  Louis  limestone,  South  St.  Jjouis,  Mo. 

No.  2497  of  tht^  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 

ORDER  MOLLUSCA. 

CLASS.  CEPHALOPODA. 
GENCS  NAUTILUS,  Ikeynius. 

NAUTILUS   M0NT<J0MKUYKNSI8.    (sp.    nOV.) 

Shell  of  medium  size,  suh  globose,  volutions  two  or  more,  rapidly 
expanding;  outer  septum  regularly  rounded  in  front  and  on  the 
sides,  wider  than  long,  with  a  wide  and  deep  sinus  in  the  middle 
of  its  dorsal  border  for  the  reception  of  the  broad  tongue-like 
projection  of  the  next  sei)tum.  The  succeeding  septa  are  much 
narrower,  and  more  broadly  curved  on  their  dorsal  sides,  with  a 
long  and  broad  tongue-like  projectitm  in  the  middle  that  tills  the 
sinus  of  the  preceding  septum.  Position  of  the  sij)huncle  unknown. 
The  specimen  is  a  cast  in  clay  ironstone  and  shows  no  surface 
ornamentation. 

Aperture  reniform  in  shape,  and  8    ■•,  inches  in  breadth  by  1    -f 
inches  in  height.    Length  of  the  shell  from  front  to  back,  S\  inches. 

Position  and  locality:  Upper  Coal  Measures,  Montgomery 
county,  III. 

No.  2544  of  the  Illinois  State  collection. 

Collector  unknown. 

GASTEROPODA. 

GENUS  PLEUIIOTOMAKIA,  Defr^nce. 

PL?:UUOTOMATnA   ILLINOIKNSIS.    ih]).   UOV.) 

Shell  discoidal,  spire  but  slightly  elevated ;  outt*r  angle  of  the 
last  volution  shar)),  volutions  about  live,  aperture  ovate.  Suture 
line  marked  by  a  row  of  suuiU  nodes,  of  which  about  ten  may  be 
counted  on  the  last  volution.  A  revolving  slightly  impn^ssed  band 
may  be  seen  with  a  good  lens  above  thi?  outer  angle  of  the  last 
volution,  which  probably  joins  the  sinus  in  the  lip;  umbilicus 
shallow. 

This  shell  is  most  nearly  nlated  to  the  Hat  variety  of  P.  sphwru- 
lata,  described  by  Prof.  Cox,  under  the  name  of  P,  (lepretmuSy  but 
differs  from  that  in  its  more  tlattened  volutions,  the  impressed 
band  on  the  lower  volution,  and  its  smaller  and  less  conspicuous 
nodes. 
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Breadth  of  an  average  size  specimeu,   y\    inch;  height,  1''^,  inch. 
Position  and  localitv :     From  a  black  limestone  over  one  of  the 
lower  coal  seams  in  Mercer  county.  111. 
No.  "258'.)  of  the  Illinois  State  coiletrtion. 
Collector,  A.  H.  Worthen. 

plfa;rotomai:ta  giitordi.  ip.  nov.) 

Shell  fimall,  ct»nical,  vohitiims  about  seven,  spire  shaqdy  ele- 
vated, the  last  volution  formint^  less  thtni  half  the  entire  length, 
and  ornaHiented  below  the  spiral  band  with  nine  or  ten  revolving 
Hnes,  that  decrease  in  number  on  the  succeeding  volutions. 

Spiral  band  concave  and  Irw-ated  a  little  above  the  middle  of 
the  lower  volution,  and  delined  by  two  strong  revolving  lines,  the 
upper  one  of  which  is  the  stronjest.  There  are  also  two  or  three 
revolving  lines  witliin  the  s])iral  band,  and  three  or  four  on  the 
upper  angle  of  the  volution,  tbe  last  one  of  which  is  nmch  stronger 
than  the  others. 

Length  V'h  inch;  diameter  of  the  outer  volution  about  ,V;  inch; 
spiral  angle  about  4^)  . 

This  shell  is  nearly  related  to  I\  suhoftHtr'tcfa,  ^leek  and  Wor- 
then, described  and  ligured  in  Vol.  II  of  tliese  rei)orts,  page  851, 
PL  '28,  lig.  0,  but  ditfers  from  that  in  its  surface  ornamentation, 
and  especially  in  its  spiral  angle. 

Position  and  localitv:     Coal  Measures,  Peoria  countv,  111. 

No.  '2'S5  of  the  Illinois  State  collection. 

Ccdlector,  ilr.  (iitTord. 

PLErnOTOMAUIA    ADAMSl.    (sp.    nOV.) 

Shell  small,  trochiform,  conical;  length  a  little  more  than  the 
diameter  of  the  lower  volution.  Volutions  about  six,  the  last  one 
flat  and  smooth  below  the  spiral  band;  umbihcal  region  concave ; 
spiral  band  prominent,  deeply  grooved,  and  occupying  the  angle 
on  the  periphery  of  the  lower  volution,  becoming  shallower  and 
less  prominent  on  those  above.  The  elevations  deiining  the  upper 
and  lower  margins  of  the  s]>iral  band  are  marked  by  one  or  two 
revolving  lines  visible  with  an  ordinary  glass.  whi(di  continue  on 
the  succeeding  vol utitms  where  the  spiral   band  becomes  obsolete. 

Lengtli  y\  inch ;  diameter  of  the  last  volution  ,^,  inch ;  spiral 
angle  about  (10  . 

Named  in  honor  of  Mr.  W.  IT.  Adams  of  Peoria  connty,  from 
whom  some  of  the  specimens  were  obtained. 

Position  and  locality:     Coal  Measures,  Peoria  county  111. 

No.  ^CBO  of  the  Illinois  State  collection. 

Collector,  W.  II.  Adams. 

PLEUROTOMARLV   NAUVOOEN'SIS.    (sp.   nOV.) 

This  form  is  represented  in  the  State  collection  by  a  single 
cast  in  limestone  from  the  upper  part  of  the  Keokuk  limestone 
at  Nauvoo. 
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Shell  above  tlie  medium  sizes  consisting  of  about  four  obliquely 
flattened  volutic)ns,  the  lower  one  formhig  about  half  the  entire 
length.  The  periphery  of  the  lower  volution  shows  a  flattened 
space  about  a  quarter  of  an  inch  in  width  that  was  probably 
occupied  by  a  spiral  band.  Form  oi*  aperture  and  surface  mark- 
ings unknown. 

Length  of  the  three  lower  volutions  1^  inches;  greatest  breadth 
l^  inches. 

No.  2493  of  the  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 

PLEUROTOMAinA   COXANA.    ISp.   UOV.) 

Shell  largo,  broadly  umbilicated.  spire  moderately  extended,  its 
length  being  eipuil  to  about  one-third  the;  full  lengtii  of  the  shell; 
volutions  al)out  four,  strongly  and  evenly  convex  above,  and  in- 
creasing gradually  in  size,  the  last  one  abruptly  rounded  l)elow 
into  the  umbilicus:  aperture  ai>parent]y  subovate.  The  specimen 
is  a  cast  in  limestone,  and  the  surface  was  probably  nearly  smooth, 
as  the  fragments  of  the  adhering  test  show^  no  external  markings. 

Length  2:J  inches;  breadth  1"|  inches:  diameter  of  the  last 
volution  1,"h  inches. 

Named  in  honor  of  Mr.  L.  A.  Cox,  of  Keokuk,  from  whom  the 
specimen  wiis  received. 

Position  and  localitv:     Keokuk  limestone.  Keokuk,  Iowa. 

No.  2/547  of  the  Illinois  State  collection. 

Collector,   Mr.  L.  A.  Cox. 

(JKNUS  POUCELLIA,  Leveille. 

POHCKLLIA    1»K0KIKNSIS.       (Sp.    UOV. ) 

Shell  small,  volutions  about  tive,  closely  embracing  and  very 
gradually  enlarging,  the  last  one  niarkfd  l»y  a  narrow  dorsal  band, 
defined  by  a  sharp  el<*vated  ridge  on  either  side.  Outer  volution 
ornament(Hl  also  with  a  row  of  about  nine  small  nodes  on  either 
side,  which  aru  situated  about  one-third  the  distance  from  the 
inner  margin  to  the  dorsal  band.  I'mbilicral  dei)ression  broad  and 
shallow. 

The  surface  of  the  shell  in  s.-'ne  of  our  specimens  is  thickly 
pitted  with  small  roun<l  depres^iouc.  tliat  are  ]>lahily  visible  under 
a  good  lens,  but  they  may  however  lie  ilue  to  some  secondary 
cause. 

Greatest  diameter  of  the  shell  \  inch;  transverse  diameter  of 
the  outer  volution  I  inch. 

Position  and  locality:  This  rnre  and  beautiful  little  shell  was 
found  in  the  lower  Coal  Measures  of  Peoria  county.  111. 

No.  2"81  of  the  Illinois  State  collection. 

Collector,  Mr.  Gilford. 
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GENTS  LOXONEMA.  Piiillips. 

I,0X0>"E3IA    PEOniRSSIS.       (S|i.    IIOV.) 

Sliell  below  tlie  medium  size,  elonpiate  coniciil,  spiro  very  grad- 
ually  taperiug  to  a  miimte  puJiil.  Volutions  aJioiit  sixteen,  convex, 
increasing  very  gradually  ni  size,  the  lower  onva  a  little  Hatt<!ne(l 
above  the  middle.  Suture  moderately  deep,  surface  smooth.  Aper- 
ture nearly  ronnd. 

Length  \  inch ;  itiameter  of  the  lower  volution  ;\,  inch.  Spiral 
anfile  10." 

This  RpecieH  is   nearly  related  to  L.  rnith'tformx  of  Meek  and 
■Worthen,  deai-rilioil  and  figured  in  Vul.  II  of   these  reports,  pstge 
379.  ri.  31.  fig.  13,  a,  h,  e,  hut  may  l.e  readily  disthignished  from 
that,  iiy  its  more  slender  form  and  more  niimcrons  vohitions. 
Position  and  locality ;  Coal  Meiisiirc-H,  I'eoiia  county,  Ill- 
No.  'ijiJd  of  the  Illinois  State  coUeetiiin. 
Collector,  Mr.  (rifford. 

I.OSONEJIA  (iVAUltl-CARIN ATI'S.       (8]>.    UOV.) 

Shell  long,  cylindrical,  gradually  tapering;  volutions  eight  or 
more,  convex,  the  last  one  sloping  aiirnptly  to  the  umbilical  region 
below,  and  more  gradually  to  the  sutnn^  above.  Volutions  orna- 
mented with  three  strong  revolving  carinii'  on  the  lower  portion 
of  the  volutions,  and  a  less  delint-d  one  on  the  uitper  sloping 
side  below  the  suture,  Tranaverde  lines  of  growth  are  visible  un- 
der a  lens  on  the  abruptly  sloping  under  side  of  the  last  volution. 
Aperture  ovate. 

Length  of  a  specimen  preserving  sis  volutions  j;;  inch;  diame- 
ter of  the  lower  volution  ;■„  inch.    Spiral  a>l^•Ie  25.' 

Position  and  locjilitv:     Coal  Measures,  Peoria  countv.  111. 

No.  'loA\  of  thi'  Illiiiois  State  -■olk-ction. 

Collector,  Mr.  Ciilford. 

GENUS  OirniOXEMA,  Meek  and  Wortlien. 

ORTUOSEMA   (ABIIOSAIUA.    («p   nOV.) 

Shell  voi-y  elongate,  gradually  tapering  from  the  base  to  tlie  apex, 
with  nine  or  more  flattened  volutions  that  are  defined  above  and 
below  by  a  narrow  suture,  snid  a  strung  revolving  earinii.  Tnder 
side  of  the  last  volution  obliipiely  flattened;  uniliilicus  i-I'ved. 
Form  of  aperture  not  clearly  delined,  but  upitarmfly  f-iiln'Viile. 
Lines  of  growth  are  clearly  visible  on  the  flat  porfion-i  of  (hi-  vulu- 
tions.  Length  of  a  specimen  sliowiujj  seven  volnlinn-;,  I;;  inch : 
diameter  of  lower  volution  j  inch.     Spiriil  angle  aiiout  lio. 

This  shell  is  known  only  from  an  inijierfect  exampli-.  and  is 
nearly  related  to  O.  S-dlrri    of   Jleck  and   Wortheti,    Vol.    II   of 


8  BULLETIN  NO.   2. 


those   reports,  pa.L^e  3ftl.  PL  31.  fij?.  14.  a,  b,  c,  but   diflfers  from 
that,  in  its  surface  ornamentation  and  its  spiral  angle. 

Position  and  locality:     Coal  Measures,  Peoria  c»)unty,  111. 

No.  2;"583  of  the  Illinois  State  collection. 

Collector,  Mr.  GifTord. 

GENUS  TRACTIYDOMIA,  Meek  and  Worthen. 


.  TIIACHYDOMIA   NODI'LOSA.      ^Sp.    nOV.) 

'  Shell  of  medium  size,  obliiiucfly  ovate  or  sub-rhomboidal  in  out- 

j  line,  volutions   f«»ur,  tlu;   last    one   comparatively  large   and  com- 

prising more  than   two-thirds    tiie    entire    length,    rounded    below 
and  slightly  tlattencd   abovt-   t<»   the   nearly   perpendicular  lower 
border  of  the  rather   dee])ly   impresse<l    suture.     Apertun;   nearly 
1  sub-ovate  with  a  well  ddined    notch    at  its    lower  extremity;    lip 

sliarj),  columella  thittened  and  smooth;  surface  thickly  covered 
with  prominent  rounded  nodes  that  are  largrst  on  the  upper  edge 
of  the  volution,  and  inm-ase  in  number  as  thev  decrease  in  size 
towards  the  umbilical  region.  The  nodes  lM'c<»me  olisolete  on  the 
lower  extremity  of  the  last  volution,  leaving  a  limited  space  around 
the  lip  that  is  ornamented  only  witii  a  iVw  rather  coarse  lines  of 
growth. 

Length  of   an  average  sizi'  specimen   j ;;   inch;  breadth   ,",;  inch. 

This  shell  is  about  midway  in  form  and  size  between  7*.  IIV/cWcW, 
and  T.  JlnUi'lnin.  but  ddfers  from  both  in  the  form  of  its  aper- 
ture, and  from  the  latter  also  in  its  more  numerous  and  differently 
formed  nodes. 

Position  and  locality:     Coal  Jfeasures,  Peoria  county.  111. 

No.  '2538  of  the  llHnois  State  collection. 

Collectors,  W.  II.  Adams  and  Mr.  GifTord. 

GENl'S  BELLE H( )Pf ION,  Montfort. 

JiELLEKOI'HON   OTOANTErS.    (S)).    UOV.) 

Shell  very  large,  suI>-globos(^;  volutions  expanding  rapidlj',  roun- 
ded over  the  dorsum  and  sitles ;  uml>ilicnl  region  deeply  excavated. 
A])erture  reniform  or  suhhnnite.  mesial  l)and  not  shown  on  the 
cast.  Fragments  of  the  shell  adhering  show  that  it  w\as  com- 
paratively thick. 

Greatest  breadth  of  the  aperture  about  A  inches:  height  of  the 
same  *1\  inches;  length  from  front  to  ba<'k  3;;;  inches. 

This  shell  i.s  only  known  fnmi  a  cast  in  limestone,  but  it  may 
lie  readily  dislingiiislnMl  by  its  size  and  general  form  from  all 
known  American  species. 

Position  and  localitv:  Lower  Coal  Pleasures,  Monroe  ccmnty, 
111. 

No.  2543  of  the  Illinois  State  collection. 

Ci>llector,  A.  II.  Worthen. 
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GENT'S  NATICOPSIS,  McCoy. 
KATicnrsis  jiAinsoxK.s'sis.  (sp.  nov.) 

Shell  large,  Rub-rliomboiilnl  or  tinli-rontnii^iiilar  in  imtline;  vohi- 
tioiiE  about  throe,  thu  liiat  otic  i-umpririiim  mun:  tlian  two-thirdii 
the  entire  leiifjth  of  the  shell,  all  roiinilu<l,  ami  the  last  quite 
gibboiiij;  iinihilicus  ileep.  aporturf  Jippiiiviitly  suhcirenlar.  The 
Bpociinen  ia  a  cast  in  limeHtoue,  uml  ahowA  no  external  markings 
exrept  »onic  fnint  lini'M  of  prowtli. 

Length  -2,'^  inches;  brendth  of  the  last  volution  1,';  inches. 

In  form  and  size  this  shell  ii|)piLiaflica  most  nearly  to  A',  pi- 
ganteiif!  of  the  Coat  AfeiisnreH,  but  it  ilifferrf  from  that  in  having 
one  less  vohititni,  nnd  it  also  Im-kH  the  llatteneil  clepreMwion  on 
the  outer  volution  which  eharaetirizt'S  that  species. 

Position  and  locality:  Ht.  Lmiis  limostonc,  ^[adison  county, 
III. 

No.  *25Ui  of  the  Illinois  State  collection. 

Collector,  A.  II.  Worthen. 


GENIS  POLVl'HEMOPKIS,  I'ortlock. 

I'OLVPTIEMOl'SIS  ?   KEOKUK,    (sp.   nOV.) 

A  cast  of  this  shell  in  limestone  from  the  h>wer  portion  of  the 
Keokuk  limeBtonc  in  the  vicinity  of  Keokuk  presents  the  following 
ciiaracters : 

Shell  about  the  medium  size,  cnusistiuK  of  about  tivo  moderately 
convex  volutions,  tlic  lust  one  consfifiitiiit;  more  than  ony-hall  the 
entire  lengtli.  The  volutions  taper  firaibiiilly,  and  present  no  indi- 
cations of  external  oiuanicntalion. 

Exact  form  of  aperture  nnkni>wn.  Length  of  the  four  volutions 
preserved,  25  inches;  ien^'th  of  last  volution,  l.i  inches;  breadth 
of  the  Hame  where  it  set-ms  to  he  somewhat  Itattened  by  pressure, 
5  inch. 

No.  2Ii>4  of  the  lUinoiK  State  eolleclion. 

Collector,  Mr.  L.  .\.  Cox  of  Keokuk. 


LAMELLIBRANCHIATA. 

GENUS  SCHIZODl'S,  King. 

8CIIIZ0DUS  jur.sfs.  isp.  nov.) 

Shell  large,  ovate  snh-i|uadviinmi]iir,  convex,  the  cnittesf  i-ou- 
vexity  being  about  half-way  from  flie  beaks  to  the  ventral  nnir- 
gin;  anterior  extremity  comparatively  long  and  broadly  rouuiied, 
posterior  side  about  once  and  a  half  the  length  of  the  atilcrior, 
obliquely  flattened  behind  the  beaks  with  a  well   defined  umbrnml 
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ridj^e  extending  diagonally  from  the  beak  to  the  posterior  extrem- 
ity of  the  ventral  margin.  Dorsal  margin  straight  from  the  beaks 
to  the  obliquely  triin(*ated  posterior  margin. 

Beaks  long,  strongly  recurved,  and  projecting  about  f  of  an 
inclj  beyond  tliu  dorsal  margin. 

liungth  H,\  inches;  height  2,',;  inches;  convexity  of  the  valve 
about  .1  inch. 

This  is  the  largest  species  of  Srhizodus  hitherto  found  in  this 
State,  and  is  from  one  of  the  nppor  divisions  of  the  Chester  lime- 
stone, about  two  miles  below  the  mouth  of  Marys  river,  Randolph 
county,  111. 

No.  "M\  8  of  the  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 


SCHIZODUS   VAUSOVIKNSIS.    (Sp.    UOV.) 

Shell  of  medium  size,  transversely  ovate,  moderately  convex  in 
the  anterior  and  umbonal  regions,  euneate  i)«)steriorly ;  anterior 
side  very  short  and  regularly  rounded;  basal  margin  forming  a 
very  gentle  curve  that  is  most  prominent  near  the  anterior  mar- 
gin; posterior  extremity  eoutrai^ted  and  narrowly  rounded ;  dorsal 
margin  nearly  straiglit,  beaks  depressed,  incurved  and  located 
about  one-third  the  length  of  the  shell  from  the  anterior  margin. 
Surface  markings  unknown. 

Length  of  an  internal  cast  in  limcjstone  li  inches;  height  of 
same  I  inch,  convexity  about  ij  inch. 

This  species  may  be  readily  distinguished  from  S.  Chestereusis, 
which  it  approaches  in  size  and  form,  by  its  relative  proportions 
and  more  depressed  beaks. 

Position  and  locality :  The  upper  part  of  the  Keokuk  limestone, 
Warsaw  111. 

No.  2i')0d  of  the  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 


SCHIZODUS   NAUVCOKNSIS.    (sp.    UOV.) 

This  shell  is  only  known  from  a  cast  of  a  single  valve  in  lime- 
stone, but  it  differs  so  decidedly  fnmi  all  others  of  this  genus, 
that  it  niav  be  readilv  characterized  as  follows: 

Shell  above  the  meiiiuni  size,  obliquely  sub-ovate,  rather  strongly 
convex  from  the  beak  obliijuely  downward  for  about  half  the  length 
of  the  valve,  and  theiu-e  gradually  depressed  to  the  ventral  mar- 
gin;  anterior  extremity  regularly  rounded  from  the  dorsal  to  the 
ventral  margin,  posterior  side  oblique,  the  marginal  line  curving 
in  below  the  beak;  ventral  margin  not  entire,  beak  pointed,  ele- 
vated and  incurved,  and  situated  near  the  anterior  margin,  sur- 
face markings  unkno\\n.  A  well-deihied  ovate  muscular  scar  is 
coHs))icuous  just  below  the  I  eak,  and  near  the  anterior  border  of 
the  shell. 
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Length  from  the  beak  to  the  ventral  margin  measuring  obliquely, 
i  inches ;  greatest  breadth  IJ  inches. 
Position  and  locality:     Keokuk  limestone,  Nauvoo  111. 
No.  2499  of  tbe  IlHnois  State  collection. 
Collector,  A.  H.  Worthen. 

BCHIZODUS   DEPRESSUS.    (sp.    UOV.) 

Shell  below  the  medium  size,  transversely  ovate,  slightly  con- 
vex, beak  depressed,  posterior  extremity  cuneatc,  anterior  extremity 
regularly  rounded  into  the  semi-ovate  curve  of  the  basal  region. 
Posterior  side  a  little  longer  than  the  anterior,  and  rather  sharply 
rounded  at  the  extremity ;  dorsal  margin  rapidly  sloping  towards 
the  anterior  extremity;  surface  smooth. 

Length  of  an  average  size  specimen  j'\;  inch :  height  from  beak 
to  basal  margin  |V  i"ch ;  convexity  of  the  valves  about  J  inch. 

This  species  may  be  readily  distinguished  from  all  previously 
described  species  by  its  generally  depresst^d  form. 

Position  and  locality:  Oolitic  beds  of  the  St.  Louis  group, 
Monroe  county,  111. 

No.  2520  of  the  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 

scnizoDUri?  ciRcuLus.  (sp.  nov.) 

In  the  collection  from  the  oolitic  beds  of  Monroe  county,  there 
are  three  or  four  detached  valves  of  a  small  shell,  that  arc  doubt- 
fully referred  to  the  genus  Srhl:(»dHS,  and  which  may  bo  character- 
ized as  follows : 

Shell  small,  nearly  circular  hi  outline,  slightly  ineciuilatcral, 
valves  slightly  convex,  l)eaks  depressed,  and  extending  slightly 
beyond  the  cardinal  border.  A  very  slight  umbonal  ridge  is 
apparent  on  some  of  the  specimens  that  becomes  obsolete  before 
reaching  the  basal  margin.  Surface  smooth.  Height  from  beak 
to  base  -,v  inch ;  length  .^  inch. 

This  sliell  resembles  the  form  figured  and  di^scribed  by  Prof. 
McCoy  in  his  "Synopsis  of  the  Carb.  Fossils  of  Ireland,''  PI.  XI, 
fig.  13,  but  is  much  more  nearly  circular  than  his  Dnlahra  orhkn- 
laris. 

Position  and  locahty:  Oolitic  beds  of  the  St.  Louis  group, 
Monroe  county.  111. 

No.  2521  of  the  Illinois  State  collecti<ui. 

Collector,  A.  H.  Worthen. 

GENUS  ALLORISMA,  Khig. 

ALLOniSMA   ILLINOIKNSIS.    (sp.    UOV.) 

Shell  large,  elongate-ovate,  length  a  little  more  than  twice  the 
height;  valves  moderately  convex,  extremities  broadly  rounded; 
dorsal  margin  straight  and  nearly  parallel  with  the  base :  anterior 
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extremity  short  and  rather  more  narrowly  rounded  than  the  pos- 
terior, and  descending  ol>li«iiiely  from  the  beaks.  Beaks  com- 
pressed, extending  beyond  the  cardinal  l)order.  and  located  about 
one-fourth  the  entire  length  of  the  shell  liehind  the  anterior 
extremity.  Surface  of  the  cast  ornamented  with  rather  strong 
parallel  lines  of  growth. 

Length  .'],",;  inches;  height  from  the  beak  to  the  basal  margin 
1^  inches:  convexity  of  tht^  valves  about   ,*,:  inch. 

This  species  resembles  .1.  suhniueata  in  size  and  form,  but  lacks 
the  concentric  undulations  of  that  species. 

Position  and  locality:     Keokuk  limestone,  Warsaw,  111. 

No.  2540  of  the  Illinois  State  collection. 

Collector,  A.  11.  Worthen. 

ALLORISMA    KLONOATA.    (Sp.    UOV.) 

Shell  large,  very  elongate,  dorsal  and  ventral  margins  nearly 
straight  and  parallel :  length  three  times  as  great  as  the  height ; 
greatest  convexity  in  tliu  umbonal  region ;  cuneate  and  perhaps 
a  Httle  gaping  behind,  with  a  rather  narrowly  munded  outline. 
Beaks  recurved,  approximate,  and  loeatt»d  near  the  anterior  ex- 
tremity. Anterior  margin  evenly  rounded.  The  surface  of  the 
cast  shows  numerous  concentric  undulations  that  are  much  smaller 
and  more  numerous  than  in  A.  snhcmwata,  its  nearest  represen- 
tative form. 

Length  3j;;  inches;  height  1,'v.  inclu's :  breadth  near  the  umbo 
IJ  inches. 

Position  and  locality:     Keokuk  limestone,  Warsaw  111. 

No.  2542  of  the  Illinois  State  collection. 

Collector,  A.  II.  Wru-then. 

GI:NI;s  SOLENOMYA,  Lamark. 

SOLENOMVA    VARSOVIENSIS.    (Sp.    UOV.) 

Shell  rather  large,  elongate-ovjil  or  sub-elliptical  in  outline, 
moderately  convex,  and  apparently  closed  at  the  extremities.  The 
greatest  convexity  of  the  valves  is  in  the  umbonal  regi<m,  and 
thence  obliquely  to  the  vtMitral  margin,  and  in  front  of  this  ele- 
vated region  a  slight  depression  may  be  seen  which  extends 
nearly  to  the  anterior  extremity.  Ik^aks  d(])ressed  and  recurved 
towards  the  ])ostcrior  margin,  and  locatid  a  little  less  than  one- 
third  the  entire  length  of  the  valve  behind  the  anterior  extremity. 

Dorsal  and  ventral  margins  nearly  straight  and  sub-parallel, 
anterior  extremity  rather  narrow,  and  tlie  posterior  broadly  rounded. 

Surface  of  the  ea^t  marked  by  a  few  obs(!ur(»  wrinkles  near  the 
umbo,  and  lines  of  growth  towards  the  ventral  margin. 

Length  about  15  inches  :  height  frcmi  the  b(»ak  to  the  ventral  margin 
l.{  inches:  convexity  of  the  valves  about   ,■„  inch. 

Position  and  locality:     Keokuk  limestone,  Warsaw,  111. 

No.  2531)  of  the  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 
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ORIS.  (sp.  nov.) 

Shell  below  the  medium  Bi;:e,  obloiii;,  the  length  being  a  little 
more  thnii  twice  the  height  from  tlic  beak  to  the  ventral  margin; 
valves  moderately  convex,  the  greatest  convexity  being  ohliquoly 
along  the  umhoual  slopes  from  the  leaks  to  the  ventral  margin; 
cnrdiual  margin  straight  nnd  about  three-fifths  tlie  entire  length  of 
the  valve ;  husal  margin  slightly  Hinnous,  fmm  a  slmllnw  ilcpi*essioii 
that  exteuilH  obliquely  fiom  the  henks  to  the  0|ipnsite  margins, 
extremitieij  roumlcd;  lieaks  depressed,  iihliijue.  .'md  located  about 
one-sixth  the  entire  length  of  the  valves  behind  the  anterior 
extremity. 

iSnrfaee  smooth  or  showing  only  a  few  obsi-nre  lines  of  growth. 

Length  of  the  largest  specimen  obtained  ||;  inch:  height  from 
beak  to  b;isG   ,';  inch. 

Position  and  locahty:  Obtained  fiom  the  oolitic  beds  of  the  St. 
Louis  limestone  on  Fountain  creek,  Monroe  comity.  III. 

No.  '2,")15  of  the  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 

HOLEXOMTA?  lOWAENSIH.    (sp.   nOV.) 

Shell  small,  naiTOW,  oblong,  valves  apparently  closed  at  each 
extremity. 

Dorsal  and  ventral  margins  nearly  parallel,  beaks  depressed 
and  situated  close  to  the  anterior  extremity.  Surface  markings 
unknown. 

Length  of  the  largest  specimen  seen  ,"„  inch:  height  J  inch; 
thickness  i  inch.  This  little  shell  is  only  known  from  a  few 
easts  obtained  from  the  shaly  layers  of  the  St.  Louin  limestone 
near  Polia.  Iowa,  where  it  was  associated  with  Allnriinia  Marlon- 
ensh,  lihinchonrUa  Ottumirn,  Spirifer  Liltiiii't  and  Ztiplirf litis  8p? 

No.  •2'>ii  of  the  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 

GENUS  AVICULOPINNA,  Meek. 

AVICCLOPIXXA    il.I.lSOIKNSK.    (sp.    nOV.t 

Shell  rather  larger  than  the  typical  species,  valves  moderately 
and  about  equally  convex,  eanlinal  and  ventral  margins  curved, 
and  converging  gradually  fix»m  the  baso  to  the  apex.  Surface 
ornamented  with  numerous  thread-like  lines  or  lamella'  that  curve 
gracefully  round  to  the  dorsal  margin,  and  are  sepnnited  by 
rather  broad  spacer  on  the  dorsal  portion  of  the  valve.  Tlie  apex 
is  broken  away  so  that  its  form  oinnot  be  determined. 

Length  l,",,  inches;  greatest  width  '  intdi;  greatest  thickness 
i  inch.  This  species  differs  from  the  .1.  Amvr'tcaiiH,  in  the  curva- 
ture of  its  margins  and  the  greater  convexity  of  the  valves. 

Position  and  locality:     Coal  Measures,  Peoria  county.  III. 

No.  252.1  of  the  Ilhnois  State  collection. 

Collector,  Mr.  GifEord. 
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GKNUS  SANGUINOLITES,  McCoy. 

SANGUINOLITKS  ?   Ml'LTISTRIATUS.    (sp.    IIOV.) 

The  specimen  from  which  the  following  description  is  drawn,  is 
a  cast  from  the  shaly  sandstone  of  the  Keokuk  group,  and  may 
be  characterized  as  follows. 

Shell  below  tlie  medium  size,  oblong,  valves  moderately  convex ; 
beaks  depressed,  and  situated  about  one-third  the  entire  length  of 
the  shell  behind  the  anterior  extremity. 

Dorsal  line  straight,  basal  border  slightly  rounded,  extremities 
obtusely  pointed  and  apparently  gaping,  surface  marked  by  num- 
erous line  concentric  strijc  that  are  most  conspicuous  on  the  pos- 
terior portion  of  the  valves.  The  specimen  is  somewhat  distorted 
by  pressure,  so  that  its  exact  proportions   cannot  be  deteiTnined. 

Length  1  inch ;  height  |J  inch. 

Position  and  locality:  Keokuk  shales  near  Crawfordsville,  In- 
diana. 

No.  2?2S  of  the  Illinois  State  collection. 

Collector,  Frank  H.  Bradley. 

SANGUINOLITES '?   BURLINGTONENSIS.    (sp.   nOV.) 

Shell  of  medium  size,  longitudinally  elongate-ovate,  more  than 
twice  as  long  as  high,  moderately  and  evenly  convex  anteriorly, 
and  regularly  depressed  towards  the  posterior  extremity.  Cardinal 
margin  slightly  depressed  in  the  middle  and  elevated  behind,  giv- 
ing a  greater  breadth  to  the  posterior  than  the  anterior  regi(m. 

Beaks  not  prominent,  and  situated  close  to  the  anterior  extrem- 
ity.    The  specimen  is  a  cast,  and  shows  no  surface  markings. 

Length  l,v  inches;  greatest  height  -j  i  inch. 

Position  and  locality:  Burlington  Innestone,  Calhoun  county, 
111. 

No.  2541  of  the  IlUnois  State  collection. 

Collector,  A.  H.  Worthen. 


(IKXrS  BAKEVELLLi,  King. 

BAKEVKLLIA    ILLIXOIENSIS.    (sp.    UOV.) 

Shell  about  UKnlium  size,  elongate  subrhomboidal,  left  valve 
moderately  convex  from  a  ridge  which  extends  from  the  beak 
about  two-thirds  tht*  distance  to  the  cardinal  border  where  it  be- 
comes obsolete. 

This  ridge  slopes  abruptly  to  the  dorsal  margin,  and  more  grad- 
ually to  tiie  anterior  portion  of  the  shell.  Posterior  wing  equal 
to  about  two-fifths  ot  the  entire  length  of  the  shell.  Umbonal 
region  squarely  truncated  at   the  apex,  upper  portion  of  the  an- 
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tenor  margin  nearly  straight  to  the  point  \vbere  it  joins  the  ven- 
tral portion  of  the  valve,  or  about  one-fourth  its  entire  length. 
Surface  ornamented  with  numerous  concentric  lines  of  growth, 
which  are  closely  arranged  on  the  umbo,  but  become  more  widely 
spaced  on  the  lower  margins  of  the  shell.    Right  valve  unknown. 

Length  1^  inches;  greatest  breadth  about  \  hurh;  convexity  of 
left  valve  ^  inch. 

Position  and  locality:    Upper  Coal  Measures,  LaSalle,  111. 

No.  2C23  of  the  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 


GENUS  MYALINA,  DeKoninck. 

MTALINA   MONROENSIS.    (Sp.    UOV.) 

Shell  small,  nearly  equivalve,  moderately  convex  on  the  umbonal 
slopes  from  the  beaks  two-thirds  the  distance  to  the  posterior 
extremity,  becoming  gradually  depressed  helow.  Posterior  and 
postero-lateral  regions  cuneate;  cardinal  niarji:in  nearly  straight, 
and  about  half  as  long  as  the  valves,  gradually  rounding  below 
to  the  basal  extremity.  Beaks  small,  slightly  oblique,  and  not 
projecting  beyond  the  cardinal  margin.  Angle  of  the  anterior  and 
posterior  margin  about  50.'^  Surface  smooth,  or  with  very  obscure 
traces  of  lines  of  growth.  Length  of  a  medium  size  specimen 
I J  inch;  greatest  width  of  the  valve  ,"„  inch,  convexity  of  valve 
about  ^  inch. 

Position  and  locality:  Oolitic  beds  of  the  St.  Louis  group, 
Monroe  county.  111. 

No.  2522  of  the  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 


GENUS  NUCULA,  Lamark. 

NUOULA   ILLINOIEXSIS.    (sp.    UOV.) 

Shell  small,  transversely  ovate,  depressed  convex,  the  greatest 
convexity  about  the  middle  of  the  valves;  slightly  excavated  in 
front  of  the  beaks;  anterior  end  regularly  rounded  to  the  ventral 
margin,  dorsal  outline  declining  moderately  from  the  beaks  to  the 
posterior  extremity ;  ventral  margin  slightly  curved ;  beaks  depress- 
ed and  situated  about  one-third  the  distance  from  the  anterior  to 
the  posterior  extremity. 

Length  i%  inch;  height  /^  inch.  Surface  nearly  smooth,  but 
in  some  of  the  specimens,  faint  lines  of  growth  may  be  seen  with 
a  good  lens  aroimd  the  borders  of  the  shell. 

Position  and  locality:  Oolitic  bed  of  the  St.  Louis  limestone, 
Monroe  county.  111. 

No.  2519  of  the  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 
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.'  GENT'S  MODIOLA,  Lamark. 

I 

I 

;  MODIOL.V   TLLINOIKNSIS.    (sp.   noV.) 

J 

j  Shell  below  medium  size,  len<(tli   from  the  anterior  to  the  pos- 

1  terior  extremities  a  little  more  than  twice  the  width  of  the  valves, 

]  narrowin*^   rather   rapidly  behind   the  postfrior   extremity  of   tlie 

hinj^e  line;  valves  strongly  convex  in  the  umbonal  re«^ion,  and 
obliquely  across  the  valve  to  the  ventral  margin,  compressed  be- 
hind ;  beaks  depressed,  hinge  line  equal  to  throe-fifths  the  entire  length. 
A  shallow  depression  extends  from  the  beak  obliquely  to  the  ventral 
margin  in  front  of  the  urabmial  ridge,  posterior  margin  narrowly 
rounded,  anterior  extremity  obtusely  pointed,  ventral  margin  slightly 
sinuate  in  the  middle,  hinge  line  straight,  surface  nearly  smooth 
?  but  showing  a  few  obscure  lines  of  growth. 

i  Length  of   an    average  size   specimen   j  J;  inch ;  breadth   at   the 

posterior  extremity  of  the    hinge   line   i*,.  inch ;    convexity  of   the 
valve  about  ,V  inch. 

Position  and  locality:     From  the  oolitic  beds  of   the  St.  Louis 
group,  ^fonroe  county.  111. 
No.  *2518  of  the  Illinois  State  collection. 
Collector,  A.  H.  Worthen. 

GENUS  CAPiDIOMOKPJIA,  DeKoninck. 

CAUDIOMOKPnA  ?   PELLAKNSIS.    (sp.    nOV.) 

Shell  longitudinally  sub-ovate,  length  less  than  once  and  a  half 
the  height;  dorsal  and  ventral  borders  sub-parallel,  dorsal  mar- 
gin nearly  straight,  ventral  margin  moderately  curved;  valves 
convex,  the  greatest  convexity  being  about  one-third  the  distance 
from  the  beaks  to  the  ventral  margin  :  beaks  depressed,  and  placed 
close  to  the  anterior  extremity  which  is  nearly  straight  above, 
and  curving  below  into  the  ventral  margin ;  posterior  extremity 
cuneate. 

The  specimen  is  a  cast  in  a  calcareous  shale,  and  shows  no  sur- 
face ornamentation. 

Length  \  i  inch ;  height   i*,.  inch ;  thickness   ,\  inch. 

Position  and  locality :  Shaly  limestone  of  the  St.  Louis  group, 
Pella,  Iowa. 

No.  '2;*>1()  of  the  Illinois  State  collection. 

Collector,  A.  11.  Worthen. 

GENUS  PLEUllOPHOIU'S,  King. 

PLKUROPHOnrS  CHESTKUKNSIS.  (SJ).  UOV.) 

Shell  of  medium  size,  nearly  cylindrical  when  the  valves  are 
closed,  almost  three  times  as  long  as  high,  most  strongly  convex 
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on  the  anterior  half  of  the  shell;  cardinal  margin  straight  and 
about  equaling  three-fourths  the  entire  length  of  the  valves ;  basal 
margin  slightly  sinuous  near  the  middle;  anterior  extremity 
broadly  rounded  and  ^'ider  than  the  posterior;  beaks  depressed 
and  located  very  near  the  anterior  extremity.  An  ill-defined  radi- 
ating ridge  extends  from  behind  the  beaks  obliquely  to  the  pos- 
terior margin,  between  which  and  the  cardinal  margin  some  in- 
distinct traces  of  longitudinal  costa?  may  be  seen. 

The  specimen  is  a  cast  in  limestone  of  both  valves  slightly  dis- 
placed.   Minute  surface  markings  unknown. 

Length  1 /«  inches,  height  from  beak  to  base  J  inch. 

Position  and  locality:    Chester  limestone,  Chester,  111. 

No.  2501  of  the  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 

pleuroph:rus  minima,  (sp.  iiov.) 

Shell  small,  about  twice  as  long  as  high,  moderately  convex. 
Outline  elongate  ovate.  Anterior  margin  slightly  produced  form- 
ing an  obtuse  point,  posterior  nuir<;in  obliquely  truncated ;  dorsal 
and  ventral  margins  nearly  straight  and  sub-parallel,  the  latter 
rounding  up  to  tlie  obtuse  anterior  extremity.  Beaks  depressed, 
and  placed  about  one-fourth  the  length  of  the  valve  behind  the 
anterior  extremity. 

Posterior  umbonal  slopes  sub-angular  from  the  beaks  obliquely 
backward  and  downward  to  the  posterior  extremity,  with  a  decided 
depression  between  their  slopes  and  the  cardinal  margin.  Sur- 
face marked  by  linear  lines  of  growth,  crossed  by  radiating  costre, 
which  are  most  strongly  defined  on  the  depression  of  the  cardinal 
area,  and  on  the  posterior  portion  of  the  shell. 

Length  fV  ^^^^  '>  height  i;  inch ;  convexity  of  the  valves  about 
tV  inch. 

Position  and  locality:  Oolitic  beds  of  the  St.  Louis  limestone, 
Monroe  county.  111. 

No.  2524  of  the  Illinois  State  collection. 

Collector,  A.  H.  Wort  hen. 

PLEUROPHOKUS   MONROENSIS.    (sp.   UOV.) 

Shell  elongate-oblong,  moderately  convex ;  umbonal  ridges  form- 
ing the  most  convex  part  of  the  valves;  length  about  twice  as 
much  as  the  height :  a  well-defined  ridge  commencing  at  the  beak 
extends  diagonally  to  the  posterior  extremity;  anterior  ventral 
region  depreased ;  cardinal  margin  straight,  and  rather  more  than 
hidf  the  entire  length  of  the  shell ;  basal  margin  nearly  straight 
in  the  middle,  but  rounding  up  in  front  to  the  anterior  extremity ; 
beaks  depressed  to  the  hinge  line,  and  placed  about  one-fourth 
the  length  of  the  shell  behind  the  anterior  extremity,  surface 
smooth. 

Length  J  inch ;  height  ^  inch ;  convexity  about  J  inch. 
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Position   and   locality:    Oolitic   beds   of   the    St.  Louis   group, 
Monroe  countv,  111. 
Xo.  2523  of  the  Illinois  State  collection. 
Collector,  A.  H.  Worthen. 

GENUS  EDMONDIA,  DeKoninck. 

KDMONDIA   VAUSOVIENSIS.    (sp.    UOV.) 

Shell  above  the  medium  size,  compressed  and  evenly  rounded 
at  the  extremities  ;  lent;th  al)0ut  one-third  ^'rtiater  than  the  height ; 
basal  margin  broadly  semi-ovate  in  outline,  dorsal  margin  sloping 
abruptly  from  the  beaks  in  front,  and  nearly  straight  behind  for 
about  two-thirds  the  entire  leugth  of  the  shell,  and  thence  round- 
ing into  the  postericn*  margin :  beaks  depressed  and  located  near 
the  anterior  extremity. 

The  surface  of  the  cast  shows  traces  of  delicate  closely  arranged 
concentric  stria),  and  a  few  more  distinct  lines  of  growth. 

Length  of  the  typical  specimen  21  inches;  height  1^  inches. 
This  shell  is  only  known  from  limestone  casts. 

Position  and  locality:  From  the  upper  part  of  the  Keokuk 
limestone,  Warsaw,  III. 

No.  2ot)2  of  the  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 

EDMOXDIA   ILLINOIENSIS.    (Sp.    UOV.) 

Shell  of  medium  size,  transversely  sub-oval,  convex,  broadly 
rounded  at  the  extremities;  dorsal  margin  straight  behind  the 
beak  for  about  two-thirds  it^5  length,  and  thence  rounding  into  the 
posterior  border;  basal  margin  slightly  sub-ovate;  beak  depressed 
and  located  about  one-third  the  entire  length  of  the  shell  from 
the  anterior  extremity.  Surface  of  the  cast  marked  by  distinct 
parallel  lines  of  growth. 

Length  IJ  inches;  height  1,'^;  inches:  convexity  of  the  valves 
about   ,"v  inch. 

This  is  a  smaller  and  more  convex  shell  than  the  preceding 
species,  and  shows  none  of  the  line  concentric  striae  that  appear 
on  the  E,  Vanfaricnsis. 

Position  and  locality:     Same  as  the  preceding  species. 

No.  2503  of  the  Illinois  Stale  collection. 

Collector,  A.  II.  Worthen. 

GENUS  AVICULOPECTEN,  McCoy. 

AVICl.-LOPKlTKN    OKKSTKS.    (sp.    UOV.) 

SIh'11  below  the  nn-linni  size,  equilateral,  broadly  ovate  wljen 
divested  of  the  ears;  liinj;e  line  about  ((jual  to  the  greatest  breadth 
of  llie  .^hell;  ears  of  moderate  size  and   smooth  or  showing  only 
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faint  lines  of  growth :  lateral  sides  iliveisjiiia  for  u  short  iliHtance 
ImsIow  the  cars,  ami  then  hroitdly  ronmhiij!  into  the  im-sal  iiunlcr. 

Surface  ornaQicnteil  vitli  nhout  IH  to  lin  evoii,  stunt,  rmnulfil 
riha  or  cDStiu,  thut  are  nhimt  twii-e  as  wide  as  the  hitervcn- 
inpr  spaces. 

Length  ti-om  heak  to  Umhc  ]'■  inch;  hmnilh  1  inch;  li-njjth  of 
hinge  line  alioiil  I  inch.  'Diis  hIhH  may  hv  readily  diNtin<;iitshed 
from  otht-rij  occumn^  in  the  same   h"i'i/.<m   l>y  its  hroud  rotnided 

CO-StlP, 

Named  in  liouor  of  my  fittiid  IVof.  Orcsfes  Kt.  John,  of  Topeka, 
KansHtj. 
I'ositioii  and  localilv:     Kcokiili  limestone,  Wiirsinv,  III, 
No.  -2.5114  of  the  llliiuns  Statc'  coUcctioii. 
Collector,  A.  H.  Worthen. 

AT[<rLO)'K»:TE.\  NiirrKSSE.  (sp.  nov,  I 

Shell  large,  orbienlar,  iii'arly  or  'Hiite  eiiniliitcral.  length  ami 
lircadth  ahoiit  equal,  hinge  line  shorter  than  tlie  greatest  width 
of  the  shell.  Iji'ft  vnlvi^  moderately  eimvex,  hiisal  margin  hitauily 
and  evenly  rounded,  anterior  car  shoit.  triiiiignlar,  and  sejiarated 
from  the  lateral  margin  l>y  ii  well-deiineil  sinus.  Posterior  ear 
more  than  twice  as  long  as  tiie  anterior,  and  pointed  at  the  ex- 
tremity. Surface  of  the  valve  (nnameiited  witli  nnn]en>u»  tino 
radiating  costa?.  of  which  about  fourteen  may  he  counted  near 
the  hasal  miirgiii  in  tite  spact!  of  half  an  inch.  Tlicnc  costir 
appear  to  heetmic  obsolete  on  the  ears  ami  on  the  lateral  hordors 
of  the  shot!. 

Leiiglh  2'j  inches;  lireadth  ahont  the  same:  length  of  hinge 
line  nljout  il  inches. 

This  shell  may  he  reiiilily  distinguiKlied  from  the  .1 .  l'iirii''i-ir)i:f'iit, 
described  and  figured  in  Vol.  VII  of  these  reports,  hy  the  nuieh 
liner  radiatin*;  eosta'  with  which  it  is  onniraented. 

Position  and  locality:  Keokuk  limestone,  Xiota,  Ihmeock 
county,   III. 

No,  -iiiOi  of  the  Itiinois  State  coUectiou. 

Collector,  A,  K.  Worthen, 

AVie[U)i'r:rrKN  ki,s.\hensis.  isji.  nov.l 

Shell  of  medium  size,  left  \iiWv  moderately  eoiivix.  and  exclu- 
sive of  the  ears  presenlinj;  ii  sli;;ht]y  ol)lii|iie  "snli-trigonal  oulline; 
hinge  line  Cfpuiling  ahuut  iwo-lhinls  llie  greatest  widlii  ot  Ihi-  valve: 
hasal  outline  forming  ii  souiewhiit  (ihliipie  semi-fircular  ciuvr: 
posterior  margin  straight  froui  the  ha^e  of  \\n-  ear  to  tJic  ha-al 
cur\'0  where  the  valve  attains  its  greatest  width.  Anierinr  margin 
rcgtilarly  rounded;  anli'iior  ear  small  and  ohtusely  iim^uiar:  jms- 
terior  ear  large,  triangular,  and  sharply  pointed  at  llu-  i'Mr<  hilly. 
Surface  of  thu  ears  apparently  without  urnamentatiou.  Surfare 
of  the  shell   ornamented  with    numerons  radiating  oosta-  that  in- 
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crease  by  implantation,  and  are  somewhat  variable  in  size,  being 
usually  about  equal  to  the  intervening  spaces. 

Length  1-j  J}  inches;  breadth  If  finches;  length  of  hmge  line 
li  inches. 

Position  and  locality:  Kinderhook  group?  half  a  mile  above 
Elsah,  Jersey  county.  111. 

No.  2506  of  the  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 

AVICULOPECTKN   CHESTERENSIS.    (sp.    UOV.) 

Shell  above  the  medium  size,  nearly  equilateral,  broadly  ovate 
or  semi-circular  in  outline,  a  little  wider  than  long ;  loft  valve  mod- 
erately convex,  beak  depressed  and  extending  slightly  beyond  the 
cardnial  border.  Anterior  ear  broken  away,  posterior  ear  small 
and  ornamented  with  fine  lines  of  growth.  Surface  of  the  valve 
ornamented  with  M  to  40  radiating  unequal-sized  costie,  the  al- 
ternate ones  nearly  twice  as  wide  as  the  others,  and  all  traversed 
for  more  than  half  their  length  by  smaller  costju  which  become 
obsolete  before  reaching  the  cardinal  border.  Traces  of  nunier-, 
0U9  transverse  stria*  are  also  visible  where  the  surface  of  the  shell 
is  well  preserved. 

Length  *2J  inches ;  breadth  2]  inches. 

This  shell  is  closely  allied  to  A.  Prorideuiils,  Cox,  sp,  from  the 
Coal  Measures  of  Kentucky,  but  differs  from  that  in  its  smaller 
and  more  numerous  costa*.  and  transverse  stria?. 

Position  and  locality:  Lower  division  of  the  Chester  limestone, 
Chester  111. 

No.  2507  of  the  Illinois  State  collection. 

Collector,  Mrs.  J.  C.  Salter. 

AVICULOPECTEX   SPINULIFERUS.    (sp.    UOV.) 

Shell  of  medium  size,  inequilateral,  obliquely  ovate;  left  valve 
moderately  convex,  and  ornamented  with  about  fifty  angular  spin- 
iferous  costse,  each  alternate  one  being  about  twice  as  large  as 
the  others,  the  sma-11  ones  coalescing  with  the  large  ones  before 
reaching  the  cardinal  border.  Beak  moderately  elevated,  and  lo- 
cated about  one-third  nearer  the  anterior  than  the  posterior  ter- 
mination of  the  hingj  line.  Anterior  ear  sharply  triangular,  about 
half  as  largo  as  the  posterior,  and  ornamented  with  three  or 
more  spiniferous  costie  similar  to  those  on  the  body  of  the  shell. 
Posterior  ear  large  and  not  clearly  defined  from  the  lateral  border, 
the  spiniferous  eosta*  extending  withour  interruption  to  the  car- 
dinal border.  Anterior  lateral  border  neatly  rounded  from  the 
sinus  below  the  ear  to  the  ventral  border. 

Length  measuring  obli(|uely  from  the  beak  to  the  basal  margin 
1],';  inches;  breadth  i:{  inches;  length  of  hinge  line  15  inches, 
posterior  ear  |  ^Mnch  ;  anterior  ear  jj  inch.     Right  valve  unknown. 

Position  and  locality:     Keokuk  shale,  Crawfordsville,  Indiana. 

No.  2508  of  the  Illinois  State  collection. 

Collector,  Frank  H.  Bradley. 
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AVICULOrECTEN  5I0NR0ENSIS.    (sp.   HOY.) 

Shell  below  the  medium  size,  left  valve  moderately  convex,  sub- 
ovate  or  nearly  circular  below  the  ears,  the  lateral  borders  grad- 
ually rounding  into  the  broadly  rounded  basal  margin.  Ears  nearly 
equal  in  size  and  ornamented  with  five  or  six  radiating  costie 
similar  to,  and  continuous  with  those  on  the  body  of  the  shell, 
and  also  with  delicate  concentric  lines  that  are  plainly  visible 
under  an  ordinary  lens.  Surface  of  the  valve  ornamented  with 
60  to  70  irregular  sized  rounded  costa^  that  are  usually  a  little 
wider  than  the  intervening  spaces,  and  tine  transverse  striae  sim- 
lar  to  those  on  the  ears,  which  are  only  visible  under  a  lens. 
A  right  valve  belonging  apparently  to  this  species  is  nearly  flat, 
radiating  costffi  very  fine,  anterior  ear  longer  than  the  other  and 
defined  by  a  deep  narrow  sulcus,  and  both  ornamented  with  costjt 
and  concentric  striie  that  are  a  little  less  conspicuous  than  those 
on  the  opposite  valve. 

Length  of  left  valve  |  J  inch ;  breadth  about  the  same ;  length 
of  hinge  line  y\  iiich. 

Position  and  locality:  Oolitic  beds  of  the  St.  Louis  group, 
Monroe  county,  111 

No.  '2509  of  the  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 

AVICTJLOPECTKN   TALBOTI.    (sp.    UOV.) 

Associated  with  the  A.  Monroensia,  there  is  a  sninller  form  that 
seems  to  be  clearly  distinct,  and  may  be  characterized  as  follows : 

Shell  small,  broadly  ovate  in  outline,  left  valve  moderately  con- 
vex, ears  short  and  not  well  defined  from  the  lateral  borders. 
Surface  apparently  smooth,  but  under  a  good  lens  minute  radi- 
ating and  concentric  lines,  may  be  seen,  which  are  most  conspicu- 
ous on  the  ears  and  lateral  l)()rders  of  the  shell. 

Length  of  the  largest  individual  seen  .]  inch;  breadth  about  the 
same;  length  of  hinge  line  about  j  of  an  inch.  This  form  differs 
from  the  A.  Monroenus  in  its  smaller  size  and  nearly  smooth 
surface.  Named  in  honor  of  my  friend  Henry  Talbot,  Esq.,  of 
Waterloo. 

Position  and  locality:     Same  as  the  last. 

No.  2510  of  the  Tlhnois  State  collection. 

Collector,  A.  H.  Worthen. 

AVICULOPECTEN   COLLHTTI.    (sp.    UOV. ) 

Shell  below  the  medium  size,  inequilateral,  ovate.  Left  valve 
slightly  convex,  ears  well  defined  and  unequal  in  size.  Anterior 
ear  small,  triangular,  posterior  ear  rather  larger  than  the  anterior, 
ornamented  with  four  or  five  longitudinal  costa-  and  fine  trans- 
verse lines  of  growth,  with  a  well  defined  notch  at  its  junction 
with  the   lateral   border.    Lateral   borders  straight   nearly  to  the 
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middle  of  the  valve  ami  thence  minding  into  the  ventral  border. 

Surface  of  the  valve  ornamented  with  85  to  40  slightly  convex 
radiatin*^  costa?  whi<*li  increase  in  size  towards  the  free  borders  of 
the  sliell. 

Right  valve  nearly  Hat,  ears  rather  more  prominent  than  on 
the  opposite  valve,  and  radiating  costa:;  less  distinct.  Length 
from  the  beak  to  the  ventral  margin  J  nu-h ;  greatest  breadth  ]l, 
in(di ;  length  of  hinge  line  ;{  inch. 

Named  in  honor  of  Prof.  John  Collett,  the  able  State  Geologist 
of  Indiana. 

Position  and  locality:  From  the  shaly  beds  of  the  Keokuk 
group.    Crawfordsvillc,   Indiana. 

No.  •2512  of  the  Illinois  State  collection. 

Collector,  Frank  H.  Bradley. 

AVICrLJPECTKN   EDWAUDSl.    (sp.    nOV.) 

Shell  of  medium  size,  obliquely  ovate,  right  valve  very  convex, 
breadth  a  little  more  tlian  the  IfUgth :  anterior  ear  rather  large, 
triangular,  posterior  ear  not  pres(U'Vi'd ;  posterior  border  oblique, 
and  extending  in  a  nearly  straight  line  from  the  l^eak  to  the  basal 
margin  ;  anterior  border  moderately  rounded  from  the  ear  to  the 
basal  margin. 

Surface  of  the  valve  ornamented  with  ten  or  twelve  rather  sharp 
prominent  oosta*,  with  two  or  thr^e  indistinct  ones  in  the  inter- 
Vt*ning  spaces  on  the  lower  portion  of  the  shell. 

Length  from  beak  to  base  1,\  inches;  greatest  breadth  I/',, 
inches;  length  of  anterior  ear  i*',;  hich. 

Position  and  locality:  From  the  upper  division  of  the  Keokuk 
limestone,  Warsaw,  111. 

No.  2311  of  the  Illinois  State  collection. 

Collector,  A.  II.  Worthcn. 

(iENUS  LIMA,  Hruguiere. 

MM.;?   MENAUDI.    (sp.    IIOV.) 

Shell  small,  thin,  obliqudy  ovate,  very  inequilateral ;  ears  small, 
nearly  equal  in  si/.e.  triangular:  hinge  line  straight,  and  about 
half  as  Icmg  as  the  greatest  wi<ltli  of  the  shell,  liight  valve  nearly 
flat,  anterior  side  projecting  forward,  with  a  nearly  straight  mar- 
gin to  the  regular  curve  of  the  basal  margin  ;  ])Osterior  side  shorter 
than  the  anterior,  and  rouudiiig  u])  from  the  basal  nnirgin  nearly 
to  the  ear,  where  it  makes  n  slight  backward  curve,  forming  a 
sli«iht  sinus  just  below  the  ear. 

Surface  marked  by  nunii-rous  transverse  stria*,  that  extend  from 
the  hin^e  line  quite  around  the  borders  of  the  shell,  covering 
appnrently  its  entire  surface.     Left  vahe  unknown. 

Length  from  the  hinge  line  to  the  basal  margin,  .1  inch:  great- 
est breadth  about  the  s-.une;  length  of  the  hinge  line  .{  inch. 
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The  only  specimen  of  tliis  pretty  tihell  in  t}ie  Htate  collection, 
was  obtained  from  the  bituminous  sbjile  fuiiLing  the  roof  uf  the 
Greenview  conl  in  Monnnl  county. 

No,  'A'ilS  of  the  Illinois  State  collection. 

Collector,  A,  H,  Worthen, 


BRACHIOPODA. 
GENUS  DISCINA.  L:iuiiirk. 

DISriSA   VAEISOVIKXSES.    (H|l,    HLlV,) 

Shell  of  medium  size,  ovate  in  ontliin.',  anterior  anil  pOBlerior 
margins  nearly  eijiial  in  width.  The  Inrticr  or  free  vulve  is  cniahed 
80  that  its  geiiernl  form  i-annot  bi-  clearly  deformined ;  its  surface 
however,  is  ornamented  around  the  lionlers  with  fen  to  twelve  or 
more  rather  strong  and  siiar]!  eonwntiic  i-idffes,  which  become  less 
conRpicuoiis  or  obsolete  towards  the  uptx. 

The  tower  valve  iis  nearly  flat  and  niarked  iiroiind  the  border 
by  fine  concentric  ridges  rather  lesn  conhpitnums  than  those  on 
the  other  valve,  with  a  long  narrow  slit  or  foramen  extending 
from  about  the  center  of  the  valve  more  than  half  way  to  the 
posterior  extremity,  and  Hnrmunded  by  an  elivatfd  marfjin. 

Length  of  an  average  size  lower  valve '"{  inidi ;  gi-Ratcst  breadth 
of  the  same  }«  inch, 

Pouition  and  locality:     Keokuk  limcHtone,  Warsaw,  III. 

No.  2'A'y  of  the  Illinois  State  collection. 

Collector,  .\.  II.  Worthen, 


GENUS  TEUEBHATULA,  Llhwd. 

TEREnUATn.A    KOWLK.Yl.  ISp.    HUV.) 

Shell  below  the  medium  size,  ineiinivalve,  conit'ul ;  ventral  valve 
iitntngly  convex  in  the  middle  from  the  lienk  to  the  basal  margin, 
and  rapidly  sloping'  on  either  side  to  the  lateral  borders.  Beak 
of  the  ventral  valve  pointed,  slightly  recinved,  and  extending  be- 
yond that  of  the  opposite  valve;  i)oth  valves  loni:<'v  than  broad 
and  sinuate  in  front.  Dorsal  valve  slightly  convex  at  the  uiuIk), 
where  a  shallow  depression  comnu-iiccs  and  widens  downward, 
and  at  the  frout  occupiea  nearly  the  entire  width  uf  Ilti>  valve. 
Surface  smooth  or  showing  only  very  fine  lines  of  ■.Towtli, 

Length  of  ventral  valve  from  beak  to  base  ,■„  iiuh :  i/iealest 
breadth  ,'■,-  '"<"li;  thickness  of  the  shell  with  Ibf  vm1vi;s  luiited 
about  one-third  the  length  from  the  lieak  to  the  frimt,   ]  im-b. 

Position  and  locality.  From  ii  eherty  bed  near  tho  bar^e  uf  the 
Burlington  limestone,  Pike  county.  Mo. 

No.  ■ZS-Zti  ot  the  Illinois  State  collection. 

Collector,  R,  It,  Kowley, 
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GENUS  ATHYllIS,  McCoy. 

ATIIYRIS    SQUAMOSUS.    (sp.    DOV.) 

Shell  of  medium  size,  broadly  ovate  transversely,  or  nearly  cir- 
cular in  outline;  valves  depressed,  and  showing  externally  five 
heavy  imbricating  or  overlapiug  plates,  that  were  covered  origin- 
ally with  short,  coarse  spines.  I3eaks  depressed  and  closely  approxi- 
mate, that  of  the  ventral  valve  rather  the  most  prominent,  and 
projecting  heyoiul  the  other,  with  a  perforated  extremity. 

Length  from  beak  to  base  \\\  inch ;  greatest  width  of  the  valves 
|t\  inch;  thickness  about  ,'',;  inch.  This  unique  form  diflfers  so 
strongly  from  all  others  in  the  Carboniferous  formation  that  a 
comparison  is  unnecessary. 

Position  and  locality:  Oolitic  beds  of  the  St.  Louis  limestone, 
Monroe  county,  111. 

No.  2527  of  the  Illinois  State  collection. 

Collector.  A.  H.  Worthen. 

GENUS  KIIYNCHONELLA,  Fischer. 

miYNCHONELLA   ILLIXOIEXSE.    (sp.    nOV.) 

Shell  of  about  medium  size,  transversely  ovate  to  sub-circular, 
wider  than  long,  iront  nearly  straight  in  the*  middle,  beaks  ob- 
tusely pointed.  Ventral  valve  slightly  elevated  near  the  beak, 
and  depressed  towards  the  front  inti^  a  broad,  shallow  mesial 
sinus,  which  is  occupied  l)y  about  eight  sub-angular  plications 
that  interlock  in  front  with  those  of  the  opposite  valve.  There 
are  also  from  eight  to  ten  similar  plications  on  each  side  of 
the  sinus. 

Dorsal  valve  sharply  depressed  at  the  sides,  nearly  tiat  from 
the  beak  to  the  front,  which  is  elevated  into  a  broad  mesial  fold 
on  which  there  are  aliout  eight  elevated  plications  that  interlock 
with  those  of  the  o])posite  valve,  and  about  the  same  number  on 
each  side  of  the  mesial  fold.  Length  of  an  average  size  specimen 
i*',;  inch;  width  \  inch;  thickness  in  front  about  equal  to  the 
length.  The  small  individuals  of  this  species,  if  found  in  Upper 
Silurian  strata,  might  be  mistaken  for  It.   IVihoiii, 

Positicm  and  locality :     Coal  Pleasures,  Peoria  county.  111. 

No.  25:^7  of  the  Illinois  State  collection. 

Collector,  Mr.  GiiTord. 

GKNUS  LINGULA,  Bruguiere. 

TJNOULA    VARSOVIKNSIS.    (sp.    UUV.) 

Shell  of  mediuin  size,  longitudinally  oblong,  more  than  one-third 
lonjrer  than  wide,  with  suh-parallel  sides,  the  broadest  part  being 
a  little  below  the  middle  of  the  shell. 


i 


TIULLKTIN   NO.   2.  25 


Basal  margin  broadly  rounded,  heak  rather  prominent,  anterior 
margin  more  narrowly  romnleil  than  tlie  hasal,  hut  not  (juite  per- 
fect in  the  sperimen  in  hand. 

Surface  ornamented  with  numerous  concentric  stria?,  or  line  lines 
of  growth  that  are  most  conspicuous  on  the  borders  of  the  shell. 

Length  ];}  inch;  greatest  breadth  /*,;  inch. 

This  species  resembles  in  its  general  form  the  L,  mytihi'uh'H  of 
the  Coal  Measures,  but  ditfers  from  that  in  its  uniformly  much 
larger  size  an<{  relative  proportions. 

Hare,  and  hitherto  found  only  in  the  Warsaw  beds  of  the  St. 
Louis  group  at  Warsaw  and  near  Hamilton,  111. 

No.  2495  of  the  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 

GENUS  LEPETOPSIS,  Whitfield.  X 

LEPETOPSIS   CHESTERENSIS.    (sp.    nOV. ) 

Shell  of  medium  size,  longitudinally  ovate,  anterior  and  pos- 
terior portitms  regularly  rounded  and  about  equal  in  length,  a 
little  broader  behhid  than  in  front,  apex  pointed,  and  directed 
slightly  backward,  height  etpial  to  about  one-third  tlie  greatest 
length.  A  shallow  depression  or  sinus  commences  immediately 
behind  the  apex  and  increases  rapidly  in  width  the  posterior  mar- 
gin. Surface  ornamented  with  numerous  somewhat  irregular  sized 
concentric  lines  that  arch  upward  in  crossing  the  sinus-like  de- 
pression behind  the  apex. 

Length  x\  of  an  int-h;  greatest  breadth  ,•„  inch;  height  about 
i'^,  inch. 

This  species  is  related  to  L.  Lerctti,  of  the  Warsaw  beds,  but 
may  be  aisthiguished  by  its  more  elongate  form,  and  the  sinus- 
like depression  behind  the  apex. 

Position  and  locality :  Lower  division  of  the  Chester  limestone, 
Chester,  111. 

No.  2514  of  the  Illinois  State  collection. 

Collector,  Mrs.  J.  C.  Salter. 

PAL^OCRINOIDEA.  W^achs  and  Spr. 

GENUS  BATOCIUXUS,  Casseday. 

BATOCRINUS   MONTGOMERYENSIS.    (sp.    UOV.) 

Body  below  the  arms  spreading  into  a  saucer-like  form,  more 
than  twice  as  wide  as  high,  and  composed  of  slightly  convt^x  txranu- 
lose  plates.  Dome  inflated,  nearly  twice  as  long  as  the  body  be- 
low, and  composed  of  nearly  Hat  plates,  each  of  which  has  a 
small  obtusely  pointed  node  in  the  center.  Ventral  tube  central 
and  apparently  rather  slender. 
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Bnsals  short  and  forming  a  projecting  rim  around  the  cohimnar 
facet.  First  radical  series  3x5;  the  lirst  one  hexagonal  or  hep- 
tagonal,  nearly  twice  as  wide  as  long.  The  second  is  quadrangu- 
lar, about  the  same  length  as  the  first,  and  two-thirds  as  wide; 
the  third  wider  than  long,  axillary,  and  supporting  the  first  of  the 
secondary  series.  The  anterior  ray  has  three  secondary  radials 
in  each  division.  In  the  postero-lateral  rays,  the  secondary  radial 
series  consists  of  five  plates,  three  on  one  side  and  two  on  the 
other,  the  second  i)late  on  one  side  being  an  axillary  plate  which 
supports  on  each  side  the  tertiary  radials. 

The  antero-lateral  rays  have  two  series  of  secondary  radials, 
consisting  of  two  plates  each,  the  upper  one  of  which  is  axillary, 
and  supports  a  double  series  of  tertiary  radials. 

This  gives  an  arm  formula  of  two  arms  to  the  anterior  ray, 
three  each  to  the  postero-lateral  rays,  and  four  each  to  the 
antero-laterals. 

First  anal  plate  as  wide  as  long,  heptagonal,  supporting  three 
plates  al)ove  in  the  lirst  series,  five  in  the  second,  and  three  in 
the  third,  the  middle  one  of  the  last  series  projecting  about  one- 
half  its  length  above  the  others. 

First  interradial  about  as  large  as  the  first  anal,  and  supports 
two  smaller  interradials  above. 

This  si)ecies  in  its  general  form  resembles  Batocriuus  hittirbvia- 
tuif,  but  the  body  is  more  spreading  below  the  arms,  the  dome 
is  more  inflated,  with  fiat  nodose  instead  of  convex  plates.  Arm 
openings  directed  upward. 

Position  and  locality:  Keokuk  limestone,  Montgomery  coimty, 
Indiana. 

The  author's  collection. 


BATOCRIXrS   SUBCOXICUS.    (sp.    UOV.) 

There  is  another  form  occurring  near  the  same  horizon  as  the 
preceding,  which  resenil)les  it  somewhat  in  general  form,  but  pos- 
sessing characters  that  render  it  clearly  distinct.  The  calyx  is 
more  expanded  in  proportion  to  its  height  than  that  of  B,  Mont- 
(fomen/citalH,  and  is  com])osed  of  Hat  instead  of  convex  plates, 
with  no  projecting  rim  formed  by  tlie  basal  plates  as  in  that  spe- 
cies. 

The  dome  is  obtusely  conical,  composed  of  convex  plates,  and 
twice  as  long  as  the  calyx  below  the  arms,  sloping  up  regularly 
and  symmetrically  into  a  rather  stout,  central,  ventral  tube. 

The  calyx  below  the  arms  is  nearly  four  times  as  wide  as  high, 
with  the  anil  openings  directed  outward,  and  arm  formula  about 
the  same  as  in  li.  MonttfojjieryenHU,  The  specimen  is  so  highly 
silicified  that  the  form  and  number  of  the  secondary  and  tertiary 
radials  cannot  be  clearlv  determined. 

Tbc  author's  collection. 
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POTERIOCRINUS   SP1NULIFER0U8.    (sp.    DOV.) 

Body  of  medium  size,  short,  width  three  times  as  great  as  the 
height  to  the  top  of  the  first  radials;  base  depressed,  uuder-basals 
small  and  concealed  under  the  lirst  columnar  joint.  Cohimn  ob- 
scurely pentagonal  near  its  upper  extremity,  becoming  round  be- 
low, slender  and  composed  of  alternate  thin  and  thicker  joints 
near  the  base,  beyond  which  it  is  unknown. 

Basal  plates  forming  a  Hat  disk  with  slightly  cur\ing  angles 
above  and  below,  so  that  the  body  if  detached  would  rest  on  the 
central  portion  of  these  plates.  First  radials  short,  pentagonal, 
twice  as  wide  as  high,  augular  below  to  fill  the  depressions  be- 
tween the  basals.  I'nder  a  good  lens  they  show  rude  striations 
around  their  lower  borders,  with  a  slight  depression  in  the  upper 
margin,  forming  a  well  defined  suture  between  them  and  the  sec- 
ond radials.  Second  radial  series  on  four  of  the  rays  as  long  as 
their  greatest  breadth  below,  angular  in  front,  and  compressed  at 
the  sides,  the  apex  produced  into  a  rather  prominent  node,  and 
support  on  the  upper  angles  the  first  divisions  of  the  rays.  The 
right  antero-lateral  ray  divides  again  on  the  sixth  plate,  and 
again  on  the  sixth  and  twelfth,  while  the  left  antero-lateral 
divides  the  second  time  on  the  sixth  plate,  and  the  outer  division 
again  on  the  seventh  or  eighth  plate,  while  the  inner  one  contin- 
ues simple  beyond  the  second  bifurcation. 

The  anterior  ray  has  five  radial  plates,  the  lirst  corresponding 
in  form  and  size  with  those  of  the  other  rays,  the  second  is  quad- 
rangular, longer  than  wide,  narrower  above  than  below,  the  third 
and  fourth  are  quadran^zular,  about  half  as  long  as  wide,  the  fifth 
is  about  as  long  as  wide,  axillaiy  and  produced  into  a  strong  node 
like  the  axillary  plates  of  the  other  rays. 

The  right  division  of  this  ray  divides  again  on  the  tenth  plate, 
while  the  left  continues  single  as  far  as  it  is  preserved. 

All  the  axillary  plates  of  the  arms  are  nodose,  and  longer  than 
the  others,  which  are  slightly  wedge-formed  and  give  off  strong 
pinnules  from  their  longer  sides. 

Position  and  locahty :  Chester  limestone,  near  Columbia,  Mon- 
roe county,  111. 

No.  2492  of  the  Illinois  State  collection. 

Collector,  A.  H.  Worthen. 
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SUBKINGDOM    ECHINODERMATA. 


CLASS  ECHINIDA. 

ORDER  PERISUHOECHINIDA. 

FAMILY  PALAECHINIDiE, 

MELONITES  INDIANENSI8,    n.    Bp. 

Plate  /,  Fig.  1,  apical  view. 

Our  specimen  i&  injured,  in  a  few  places,  thouerh  it  is  not  easy 
to  trace  the  outlines  of  the  plates  in  the  ambulacral  depres- 
sions, and  hence  they  are  not  distin^ished  in  the  illustration. 
The  central  basal  part  is  destroyed  and  the  oral  plates  are 
gone. 

The  form  is  strikingly  melon-like,  notwithstanding  the  depres- 
sions at  the  poles.  The  vertical  height  is  two  and  fifteen- 
hundreths  inches,  and  the  transverse  diameter  is  two  and  sixty- 
five-hundredths  inches.  The  surface  of  the  plates  is  covered 
with  tubercles  that  formed  the  baaes  of  spines.  And  some  of 
the  spines  may  be  seen  scattered  over  parts  of  the  ambulacral 
depressions.  The  spines  are  minute,  elongate,  tapering,  cylin- 
dricaJ  in  section,  swollen  a  little  at  the  ba<sal  extremity,  and 
about  one-tenth  of  an  inch  in  length. 

The  interambulacral  areas  are  lance-elliptical  in  outline,  ab- 
ruptly elevated  from  the  ambulacral  depressions,  sharply 
rounded  at  the  ^ical  pole,  more  gently  rounded  toward  the 
middle,  while  the  middle  part  is  only  slightly  convex.  There 
are  six  ranges  of  plates  at  the  middle  part,  a  little  higher  only 
five,  a  little  higher  only  four,  and  then  there  are  only  three, 
which  grow  smaller  and  terminate  each  interambulacral  area  by 
abutting  a  genital  plate.  There  are  from  twenty  to  thirty 
tubercles  on  the  larger  plates. 
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Ambulacral  areas  as  wide  in  the  middle  part,  and  wider 
toward  the  poles  than  the  interambulacral  areas,  and  separated 
in  each  ambulacral  field  the  entire  length  by  a  sharply  defined 
ridge  elevated  as  high  as  the  interambulacral  areas.  The  plates 
are  smaller  and  more  irregular  in  the  ambulacral  depressions 
than  elsewhere.  The  ambulacral  pores  are  circular,  two  in  each 
plate,  and  form  four  irregular  ranges  of  pairs  in  each  depres- 
sion. When  the  two  depressions,  in  each  ambulacral  area,  unite 
near  the  ocular  plate  there  are  five  or  six  rows  of  pores.  The 
small  plates  are  pierced  with  the  ambulacral  pores  until  they 
actually  abut  upon  the  little  ocular  plates. 

Three  pores  are  clearly  distinguishable,  in  some  of  the  genital 
plates,  with  an  ordinary  magnifier,  and  th^re  are  some  evidences 
of  other  pores  that  have  been  closed  or  filled  up.  There  are  no 
pores  in  the  ocular  plates.  The  plates  abutting  the  oral  open- 
ing are  angular  and  preserve  the  articulating  edges  of  the  oral 
plates. 

Found  in  the  St.  Louis  Group,  at  Greenville,  Harrison  county, 
Indiana,  and  now  in  the  coUection  of  Wm.  F.  E.  Gurley. 


OLIGOPORUS  BLAIRI,  U.  sp. 

Plate  I,  Fig.  2,  the  upper  part  of  a  specimen^  somewhat  crushed, 

and  preserving  none  of  the  apical  plates;  Fig.    6,  a 

smaller  specimen,  crushed  so  as  to  show  only  part 

oi  the  ambulacral  pores;  Plate  II,  Fig.  7, 

the  middle  part  of  a  much  larger 

and  flattened  specimen. 

The  three  specimens  enable  us  to  ascertain  most  of  the  exter- 
nal characters  of  this  species,  excepting  the  apical  and  basal 
plates,  none  of  which  are  preserved.  If  they  all  belong  to  the 
same  species,  as  we  think,  then  they  show  great  differences  in 
the  size  of  the  plates  and  in  the  number  longitudinally,  without 
increase  in  the  number  of  ranges,  in  either  the  ambulacral  or 
interambulacral  area<s.  In  other  words,  if  the  three  specimens 
belong  to  the  same  species,  the  plates  increase,  in  size,  with  the 
growth,  by  accretion  laterally,  without  intercalation  of  plates, 
but  increase  longitudinally  by  the  intercalation  of  plates,  and 
very  little  by  accretion.    We  would  not  be  understood  as  aflSrm- 


ing  positively  that  this  is  the  law  governing:  the  growth  of  this 
species,  for  if  so,  it  would,  probably,  be  the  law  in  the  growth 
of  all  species  in  this  ccenus,  and  also  in  the  family.  We  have 
not  enough  evidence  in  the  three  specimens  before  us,  injured  as 
they  are,  to  positively  affirm  that  they  belong  to  the  same 
species,  but  we  think  the  weight  of  the  evidence  is  in  that  direc- 
tion, and  hence  we  suggest  the  probability  of  the  method  of 
growth,  the  correctness  of  which  will  be  determined  by  the  ex- 
amination of  other  specimens. 

The  interambulax'.ral  areas  are  lance-elliptical,  in  outline,  mod- 
erately and  evenly  convex  from  one  ambulacral  depression  to 
another.  There  are  six  ranges  of  plates  at  the  middle  part.  The 
plates  where  well  preserved,  are  covered  with  tubercles  that  ap- 
pear to  have  been  the  baseii  of  spines,  though  .none  of  the  spines 
are  preserved  on  our  specimens. 

The  ambulacral  areas  are  about  half  as  wide,  in  the  middle 
part,  as  the  interambulacral  areas,  and  of  almost  uniform  width 
throughout  their  length,  tapering  very  slowly  as  they  approach 
the  summit  and  ocular  plates.  They  are  separated  in  each  am- 
bulacral field,  by  a  sharply  defined  ridge  elevated  higher  than 
the  interambulacral  areas.  The  plates  are  short  and  small  in 
the  ambulacral  depressions  and  each  one  is  pierced  with  a  pair 
of  circular  pores.  There  are  two  ranges  of  these  ambulacral 
pores  in  ea>ch  depression  throughout  the  lencrth  without  the 
addition  or  intercalation  of  any  plates  or  pores. 

This  species  is  distinguished  from  O,  dause,  by  the  fact,  that 
there  are  only  six  instead  of  eight  ranges  of  plates  in  each  in- 
terambulacral area. 

Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  both  authors. 


OLIGOPORUS  BELLULUS,  U.  Sp. 

Plate  /,  Fig,  5,  part  of  the  upper  half  of  a  crushed  specimen. 

The  surface  of  the  plates,  in  our  specimen,  is  covered  with 
tubercles,  that  formed  the  bases  of  spines,  and  some  of  the 
spines  are  scattered  over  parts  of  the  ambulacral  depressions. 
The  spines  are  minute,  elongated,  tapering,  cylindrical  in  section, 
swollen  a  little  at  the  basal  extremity,  and  about  one-tenth  of 
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an  inch  in  len^h.  Oral,  genital  and  ocular  plates  unknown. 
The  form  of  our  fragment  indicates  a  length  greater  than  the 
diameter,  but  as  this  is  different  from  the  form  of  all  other 
species,  it  cannot  be  asserted  any  stronger  than  the  ^appearance 
shown  by  the  illustration. 

The  interambulacral  areas  are  elongate-lance-elliptical,  in  out- 
line, and  moderately  convex  transversely.  There  are  only  four 
ranges  of  plates  at  the  middle  part,  and  they  extend  almost  to 
the  summit,  where  one  terminates,  and  the  other  three  continue 
to  the  genital  plates. 

The  ambulacral  areas  are  nearly  as  wide  in  the  middle  part, 
as  the  interambulacral  areas,  and  they  are  of  almost  uniform 
width  throughout  their  length,  slowly  tapering  as  they  approach 
the  summit  and  ocular  plates.  They  arie  separated  in  each  am- 
bulacral field  by  a  sharply  defined  ridge,  elevated  higher  than 
the  interambulacral  areas.  The  plates  are  short  and  small  in 
the  ambulacral  depressions  and  each  one  is  pierced  with  a  pair 
of  circular  pores.  There  are  two  ranges  of  these  ambulacral 
pores  in  each  depression  throughout  the  length,  without  the  ad- 
dition or  intercalation  of  any  plates  or  pores. 

This  species  is  distinguished  from  all  others  by  its  general 
form  and  by  having  only  four  ranges  of  plates  in  the  interam- 
bulacral areas. 

Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 


OLIGOPORUS  SULCATUS,   U.  sp. 

Plate  /.,  Fig.  4,  basal  view;  Fig.  5,  apical  view. 

Our  specimen  with  the  exception  of  the  loss  of  a  few  plates  is 
quite  complete.  It  is  silicified  and  not  compressed  in  any  direc- 
tion, most  of  the  sutures  are  more  or  less  destroyed,  but  the 
outlines  of  some  of  the  plates  are  preserved,  and  where  the 
plates  are  broken  wholly  away,  the  cast  shows  the  bajses  of  the 
plates  distinctly.  The  lower  half  has  more  of  the  plates  broken 
away  and  shows  the  pores  of  the  ambulacral  arecud  better  than 
the  other  half.  The  mouth,  ocular,  genital  and  anal  plates  are 
not  preserved,  with  the  exception  of  one  ocular  and  two  genital 
plates,  that  may  be  distinguished. 
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The  form  is  strongly  molon-like.  The  vertical  height  is  two 
and  two-tenths  inches,  and  the  transverse  diameter  two  and 
six-tenths  inches.  The  silicification  destroyed  the  tubercles  and 
all  evidence  of  spmes. 

The  interambulacral  areas  are  somewhat  lance-elliptical,  in 
outline,  abruptly  elevated  from  the  ambulacral  depressions, 
sharply  rounded  at  the  apical  pole,  and  broadly  rounded  near 
the  basal  extremity,  and  flattened  on  the  outer  face,  throughout 
the  whole  length.  There  are  seven  ranges  of  plates  at  the  mid- 
dle part,  including  the  two  that  dip  down  into  the  ambulacral 
depressions  on  the  sides,  or  five  occupy  the  flattened  surface  on 
top.  One  of  the  middle  ranges  is  short,  another  soon  gives 
way  to  the  narrowing  of  the  area,  and  while  five  reach  near  the 
basal  extremity,  only  three  extend  toward  the  apical  end  to 
unite  with  a  genital  plate. 

Ambulacral  areas  only  half  as  wide,  in  the  middle  part,  as  the 
interambulacral  areas,  and  of  almost  uniform  width  throughout 
their  entire  lenirth,  tapering  only  slightly  as  they  approach  the 
summit  and  ocular  plates.  They  are  separated  in  each  ambu- 
lacral field  by  a  shistrply  defined  ridge,  elevated  as  high  or  rather 
above  the  interambulacral  areas.  The  plates  are  very  small  in 
the  ambulacral  depressions  and  each  one  is  pierced  with  a  pair 
of  circular  pores.  There  ax'e  two  ranges  of  these  ambulacral 
pores  in  each  depression  throughout  the  entire  length,  and,  in 
the  middle  part,  there  seem  to  be  additional  pores,  but  their 
extent  is  not  exactly  determined. 

This  species  will  be  readily  distinguished  from  Melonites  in- 
di&nenaiSj  by  the  flattened  interambulacral  areas,  and  from  it 
and  all  other  described  species,  in  that  genus,  by  the  narrow 
ambulacral  areas,  with  almost  uniform  width,  and  by  the  two 
ranges  of  pores  in  each  depression.  We  do  not  know  the.plates 
that  cover  the  summit  or  the  base  of  either  Melonites  or  Olifi^o- 
poms.  Notwithstanding,  Prof.  Hambach  (Trans.  St.  Louis 
Acad.  Sci.  Vol.  IV.  p.  549)  has  examined  over  500  specimens  of 
Melonites  multiporus,  and  described  new  species  of  Melonites 
and  OligoporuSy  these  important  plates  remain  unknown.  It  is 
wholly  unnecessary  to  compare  this  species  with  any  other  in 
the  genus,  because  it  is  not  only  from  a  different  group  of  rocks, 
but  it  is  widely  different  in  form  from  all  of  them. 
-2  G. 
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Found  in  the  St.  TiOuis  Group,  in  Hardin  county,  Kentucky, 
and  now  in  the  private  collection  of  Wm.  F.  E.  Gurley. 

CLASS  CRINOIDEA. 

ORDER  PALAEOCRINOIDEA. 

FAMILY  ACTINOCRINIDiE. 

ACTINOCRINUS  QIBSONI,  U.  Sp. 

Plate  2,  fig,  I,  dorsal,  or  opposite  view  from  the  azygous  side. 

Species  very  robust :  column,  calyx,  and  arms  lar^e.  Our  speci- 
men is  compressed,  but  evidently  the  calyx  is  quite  as  lonp^  as 
wide,  deeply  sculptured,  plates  thick,  and  interradial  areas 
rather  small.  Proboscis  unknown,  but  another  specimen,  prob- 
ably belonsriing  to  this  species,  has  a  moderately  lonpf  proboscis 
curved  to  one  side  toward  the  top,  and  is  covered  with  tumid 
plates  like  an  Eretmocrinus.  Column  composed  of  thicker  and 
thinner  plates,  the  former  projecting  beyond  the  latter. 

Basals  one  half  wider  than  high,  very  thick,  contracted  in  the 
middle  so  as  to  leave  an  expanded  rim  projecting  much  beyond 
the  column  and  widely  gaping  at  the  sutures  in  the  rim,  the 
excavation  being  almost  triangular  and  extending  nearly  to  the 
radial  plates ;  upper  part  of  the  plates  having  three  short,  longi- 
tudinal ridges  that  fade  away  before  reaching  half  the  length  of 
the  plates. 

First  primary  radials  very  large,  nearly  half  as  long  as  the 
calyx,  one-third  longer  than  wide,  three  hexagonal,  two  hep- 
tagonal ;  the  surface  is  marked  with  a  strong  transverse  tubercle 
in  the  middle  part,  from  which  the  heptagonal  plates  have  two 
radiatmg  ridges  extending  to  each  of  the  adjoining  basals  and 
one  toward  each  of  the  other  adjoining  plates;  and  the  hexag^ 
onal  plates  have  three  ridges  extending,  to  the  single  abutting 
basal  and  one  toward  each  of  the  other  adjoining  plates;  each 
plate  also  bears  a  small,  round  tubercle  above  the  transverse 
one.  Second  primary  radials  less  than  half  the  size  of  the  first; 
hexagonal  superior  sloping  sides  shorter  than  the  inferior;  sur- 
face ornamented  with  a  high  pointed  tubercle  and  a  rounded 
radiating  ridge  directed  toward  each  adjoining  plate.  Third 
primary  radials  smaller  than  the  second;  heptagonal,  orna- 
mented in  the  same  way  that  the  second  ietre,  and  bearing  upon 
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each  upper  sloping  side  a  single  secondary  radial.  The  second- 
ary radials  are  quite  small  and  thin,  and  each  one  bears  three 
or  more  short  tertiary  radials  before  the  arms  become  free. 
Most  of  the  arms  bifurcate  almost  immediately  after  becoming 
free,  and  a^ain  at  irregular  distances  from  the  calyx.  The  ray 
on  the  left  of  the  specimen  illustrated  preserves  nine  arms  near 
the  calyx,  and  probably  the  lower  one  bifurcated  at  the  place 
at  which  it  is  broken  off,  and  two  of  the  arms  are  preserved 
above  another  division.  The  ray  on  the  right  of  the  illustra- 
tion, though  not  so  well  preserved,  appears  to  have  had  the 
same  number  of  arms.  The  central  ray,  however,  appears  to 
have  had  only  six  arms,  near  the  calyx,  and  only  one  of  these 
is  preserved  far  enough  to  show  a  second  bifurcation.  The 
probability  is  that  a  complete  specimen  would  have  from  forty- 
siit  to  fifty  arms,  near  the  calyx,  and  a  number  of  bifurcations 
above.  The  arms  are  exceedingly  long  and  of  uniform  size,  each 
branch  being  about  as  large  as  the  arm  below  the  bifurcation. 
They  are  composed  of  a  double  series  of  very  short  interlocking 
plates  bearing  dense  pinnules. 

First  regular  interradial  hexagonal  smaller  than  a  second 
primary  radial,  followed  by  two  smaller  plates  in  the  second 
series,  and  three  smaller  ones  in  the  third,  that  unite  with  the 
plates  of  the  vault.  Surface  of  the  interradials  ornamented 
the  same  as  the  second  and  third  primary  radials.  Azygous 
plates  unknown. . 

This  species  is  remarkable  in  the  number  and  structure  of  the 
armSj  and  the  surface  ornamentation  of  the  calyx  will  also  serve 
to  distinguish  it.  Possibly  this  species  belongs  to  Eretmocrinus, 
though  the  arms  are  those  of  Actinocrinvs. 

Named  in  honor  of  William  Gibson,  of  Belpre,  Kansas,  to 
whom  science  is  indebted  for  the  discovery  of  many  interesting 
fossils. 

Found  in  the  Keokuk  Group,  on  Indian  creek,  near  Crawfords- 
ville,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

ACTINOCRINUS  AUGUSTATUS,  n.  Sp. 

Plate  XII,  Figs.  8  and  8a,  Vol  VIII,  Geo,  Sur.  Ill,  and  described 
on  page  97  of  the  same  volume,  as  Actinocrinus  lobatus.  Hall, 

Body  large.  Calyx  somewhat  obpyramidal,  longer  than  wide ; 
radial  ridges  moderately  protuberant;  interradial  areas  small, 


12 

somewhat  flattened  and  sli6:htl7  depressed ;  plates  thin ;  surface 
ornamented  with  low  radial  ridges,  which  commence  on  the  first 
radial  and  extend  to  the  tertiary  radials,  and  with  short  radi- 
ating ridges  from  the  center  of  each  plate  to  each  adjoining 
plate,  while  the  interradials  bear  a  central  node  with  a  low  radi- 
ating ridge  to  each  adjoining  plate.  Dome  conical  and  slowly 
diminishing  into  a  large  ventral  tube  composed  of  tumid  and 
strongly  protuberant  plates. 

Basals  three,  pentagonal,  about  as  large  as  the  first  radials, 
and  forming  a  cup,  half  as  high  as  wide,  slightly  constricted  in 
the  middle,  so  as  to  form  a  rounded  rim,  on  the  lower  half,  that 
projects  a  little  beyond  a  rather  large  column ;  surface  smooth, 
not  sculptured. 

First  primary  radials  large,  length  and  breadth  subequal,  hex- 
agonal and  heptagonal.  Second  primary  radials  about  half  as 
large  as  the  first,  hexagonal  and  having  the  superior  sloping 
sides  shorter  than  the  inferior  sloping  sides,  (Fig.  8  is  not  ex- 
actly correct,  in  this*  respect,  the  artist  havine:  followed  an  ink 
line  instead  of  the  suture).  Third  primary  radials  smaller  than 
the  second,  heptagonal  and  bearing  upon  each  upper  sloping 
side  a  single  secondary  radial.  Each  secondary  radial  supports 
on  each  upper  sloping  side  three  or  four  tertiary  radials,  one 
of  which  in  each  series  is  axillary  on  the  third  plate,  from  which 
two  arms  arise,  which  gives  six  arms  to  each  radial  series,  so 
'  far  as  they  are  preserved  in  the  two  specimens  illustrated,  by 
figs.  8  and  8  a,  or  thirty  arms  in  the  species.  The  arms  are 
composed  of  a  double  series  of  interlocking  plates  and  they  fre- 
quently bifurcate.  One  tertiary  series  illustrated  in  fig.  8  a  shows 
eight  arms  within  an  inch  of  the  calyx,  and  if  the  other  arms 
bifurcate  in  like  manner,  there  are  eighty  arms  within  an  inch 
of  the  calyx,  and,  judging  from  appearances,  there  are  numerous 
bifurcations  above  those  shown  in  the  specimen. 

First  interradial  hexagonal,  smaller  than  a  second  primary 
radial,  followed  by  two  smaller  plates,  in  the  second  series,  three 
smaller  ones  in  the  third  series,  and  three  smaller  ones  in  the 
fourth  series,  that  unite  with  the  plates  of  the  vault. 

The  first  azygous  plate  is  smaller  than  a  first  primary  radial, 
it  is  followed  by  two  plates  in  the  second  series,  three  in  the 
third,  and  four,  in  the  fourth,  above  which  the  plates  are  not 
determined. 
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This  species  is  remsurkable  for  the  great  height  of  the  vault 
and  large  proboscis,  in  proportion  to  the  size  of  the  calyx.  It 
is  also  remarkable  for  the  number  of  arms  and  their  bifurcations. 

Found  in  the  Keokuk  Group,  in  Greene  county,  Illinois,  and 
now  in  the  Illinois  State  Museum  and  numbered  2594. 

Actinocrinus  lobatus  was  described  by  Hall,  in  1859,  in  his 
Supplement  to  the  Geology  of  Iowa,  page  51,  without  an  illus- 
tration. It  has  never  been  illustrated,  and  we  are  not  sure  that 
we  have  ever  seen  a  specimen  of  it.  The  vault  is  described  as 
"irregularly  convex  above,"  while  this  species  is  remarkable  for 
its  conical  vault  and  extremely  large  proboscis.  The  calyx  is 
described  as  "distinctly  divided  into  lobes  by  the  depression  of 
the  interbrachial  and  anal  spaces,"  which  is  not  the  case  in  this 
species.  That  species  could  not  "have  had  more  than  twenty- 
five  arms,"  while  this  species  has  not  less  than  thirty.  That 
species  has  four  regular  interradials  in  the  fourth  range,  while 
this  species  has  only  three.  The  surface  of  the  plates,  in  that 
species  is  traversed  by  "sharp  ridges,"  in  this  species  the  ridges 
are  low  and  broadly  rounded.  The  nodes  oh  the  radial  series, 
in  that  species  are  transverse,  in  this  species  they  are  longi- 
tudinal. The  ridges  "from  the  first  radials  to  the  basal  plates 
are  four,"  in  that  species,  in  this  species  there  is  only  one;  those 
from  one  first  radial  plate  to  the  other  in  that  species  are  two, 
in  this  species  only  one;  those  from  the  first  radial  to  the  sec- 
ond, in  that  species  are  two,  in  this  species  there  is  only  one. 
Hall  compared  that  species,  with  Actinocrinua  lowei,  from  which 
he  distinguished  it  in  a  few  minor  particulars,  but  this  species 
is  so  far  removed  from  A,  lowei  in  every  important  particular, 
that  no  one  would  think  of  comparing  the  two.  There  are  no 
two  species  of  Actinocrinus  farther  removed  from  A.  lowei  and 
A.  lobatuSy  than  the  one  here  under  consideration,  and  we  are 
qmte  at  a  loss  to  understand  why  the  late  distinguished  palae- 
ontologist, Prof.  Wqrthen,  should  have  thought  of  identifying 
this  species  with  either  one  of  them.  The  mistake  may  have 
been  overlooked  because  he  died  before  the  publication  of  the 
work. 
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ACTINOCR1NU8  ERRATICU8,  n.  Sp. 

Plate  II,  Fig.  2,  view  opposite  the  azygous  side;  Fig,  5,  aiygous 

view. 

Body  medium  size.  Calyx  very  little  larger  than  the  dome, 
somewhat  obpyramidal,  the  radial  series  beinp^  slightly  more 
prominent  than  the  interradials,  diameter  one-half  greater  than 
the  height;  plates  thick,  tumid  and  sculptured.  Dome  elevated 
at  the  arm  openings,  subpyramidal,  being  most  prominent  in 
the  direction  of  the  radical  series  and  covered  with  tumid  and 
spinous  plates.    Proboscis  central. 

Basals  short,  more  than  three  times  as  wide  as  high,  project- 
ing beyond  the  column,  in  the  form  of  a  small  rim,  separated 
at  the  sutures,  so  as  to  have  a  somewhat  hexagonal  outline; 
sculptured  longitudinally,  so  as  to  show  a  short  ridge  directed 
toward  each  adioining  plate. 

First  primary  radials  the  larger  plates  of  the  body,  nearly  as 
long  as  wide,  very  tumid  transversely  and  having  a  short  ridge 
directed  toward  each  adjoining  plate.  Second  primary  radials 
a  little  smaller  than  the  first,  wider  than  long,  transversely 
tumid  and  having  a  short  ridge  directed  toward  each  adjoining 
plate.  Third  primary  radials  about  as  large  as  the  second, 
much  wider  than  high,  transversely  tumifl,  having  radial  ridges, 
and  bearing  upon  each  upper  sloping  side  a  single  secondary 
radial,  which,  in  turn,  supports  upon  each  upper  sloping  side 
two  tertiary  radials.  There  are  twenty  arm  openings  to  the 
vault. 

First  regular  interradials  of  the  same  size  as  the  second  pri- 
mary radials;  each  one  bears  a  strong  central  tubercle  with  a 
radiating  ridge  directed  toward  each  adjoining  plate;  it  is  fol- 
lowed by  two  smaller  plates,  each  of  which  bears  a  central 
tubercle;  these  are  followed  bj'  two  still  smaller  plates,  each 
bearing  a  central  tubercle,  and  these  are  followed  by  a  single 
non-tuberculated  plate  within  the  interradial  area  proper, 
making  six  plates  in  the  area.  The  last  one,  however,  is  fol- 
lowed by  a  long  narrow  plate,  that  separates  the  tertiary  radials 
and  unites  with  the  plates  of  the  vault. 

There  are  eight  plates  in  the  azygous  area.  The  first  one  is 
in  line  with  the  first  radials,  and  of  the  same  size;  it  is  equally 
as  tumid  and  sculptured  in  the  same  manner;  it  is  followed  by 
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two  plates  of  the  same  size  as  the  second  primary  radials  or 
first  regular  interradials,  and  each  one  bears  a  stronp^  central 
tubercle,  with  a  radiating  ridge  directed  toward  each  adjoining 
plate.  These  are  followed  by  three  smaller  plates,  each  of  which 
bears  a  central  tubercle  with  radiating  ridges  toward  the  plates 
below.  These  are  followed  by  two  small  non-tuberculated  plates, 
which  terminate  the  azygous  area  proper,  though  two  or  three 
small,  elongated  plates  separate  the  tertiary  radials  and  connect 
with  the  plates  of  the  vault. 

This  species  has  the  general  aspect  of  A,  proboscidialis.  The 
radial  series,  however,  are  more  prominent  and  the  interradial 
and  azygous  areas  larger;  and  each  contains  twice  as  many 
plates.  It  is  quite  as  far  removed  from  il.  dalyaDus,  in  the 
structure  of  the  interradial  areas,  and  in  the  surface  ornamenta- 
tion. 

It  was  found  in  the  Drift,  at  Danville,  Illinois,  but  no  doubt 
belongs  to  rocks  of  the  age  of  the  Burlington  Group,  imme- 
diately north  of  Danville,  and  which  are  covered  by  the  Drift. 
The  type  is  in  the  collection  of  Wm.  F.  E.  Gurley. 


ACTINOCRINUS  ARR08US,   U.  Sp. 

Plate  II,  Fig,  4,  aide  view  of  a  calyx,  aomewbat  fattened. 

Specimen  medium  size.  Calyx  with  a  flanging  base  abruptly 
truncated  below,  and  rapidly  expanding  tertiary  radials.  Length 
and  breadth  nearly  equal;  plates  tumid  and  sculptured.  Vault, 
proboscis  and  arms  unknown. 

Basals  short,  about  half  as  high  as  wide,  sharply  flanged  be- 
low so  as  to  make  a  broad,  flat  base  with  deep  notches  at  the 
basal  sutures.  The  plates  are  longitudinally  furrowed,  so  as  to 
further  interrupt  the  flange  and  give  it  additional  notches. 

First  primary  radials  the  larger  plates  of  the  body,  as  long 
as  wide,  very  tumid  and  protuberant,  and  having  a  small  ridge 
directed  toward  each  adjoining  plate.  Second  primary  radials 
about  half  as  large  as  the  first,  nearly  as  long  as  wide,  though 
unequal  in  size  and  shape;  two  are  quadrangular,  two  pentago- 
nal and  one.  hexagonal ;  they  are  tumid  and  have  a  small  ridge 
directed  toward  each  adjoining  plate.  Third  primai-y  radials  of 
unequal  size  and  shape,  some  larger  than  the  second  radials  and 
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others  much  smaller;  they  are  pentagonal,  hexagonal  and  hep- 
tagonal;  they  are  tumid,  have  radial  ridges,  and  bear  upon  each 
upper  sloping  side  a  single  secondary  radial,  which  in  turn  sup- 
ports upon  each  upper  sloping  side  two  tertiary  radials.  There 
are  twenty  arm  openings  to  the  vault. 

First  regular  interradials  larger  than  the  second  primary 
radials,  very  tumid  and  bearing  a  small  radiating  ridge  directed 
toward  each  adjoining  plate;  it  is  followed  bj^  two  much  smaller 
plates,  each  of  which  bears  a  central  tubercle,  with  a  radiating 
ridge  directed  toward  each  adjoining  plate;  these  are  followed 
by  a  single  plate  that  separates  the  secondary  radials.  The 
tertiary  radials  come  togrether,  and  -hence  there  are  only  four 
plates  in  any  regular  interradial  area. 

There  are  only  four  plates  in  the  azygous  area.  The  first  one 
is  in  line  with  Ihe  first  radials,  fuHy  as  large  and  rather  longer, 
quite  as  tumid  and  sculptured  in  the  same  manner.  It  is  fol- 
lowed by  two  plates  that  are  nearly  as  long  as  the  second  and 
third  primary  radials  together,  each  one  bears  a  very  strong 
central  tubercle  with  a  radiating  ridge  directed  toward  each  ad- 
joining plate.  These  are  followed  by  a  single  plate  that  bears 
a  central  tubercle  and  separates  the  secondary  radials.  The 
t-ertiary  radials  come  together. 

One  side  of  our  specimen  is  longer  than  the  other  and  the  in- 
equalities in  the  plates  might  be  ascribed  to  that  and  the  whole 
credited  to  an  abnormal  specimen  belonging  to  some  other 
species.  The  fact  that  the  tertiary  radials  unite  at  the  base  ol 
the  arms  would  lead  one  to  think  that  it  is  a  Batocrinus,  but 
below  that  f»art  it  has  the  characters  of  an  Actinocrinus.  We 
do  not  know  of  any  species  with  which  it  should  be  compared. 

Found   in   the   Burlington  Group,  at  Burlington,  Iowa,  and 
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now  in  the  collection  of  Wm.  F.  E.  Gurley. 

ACTINOCRINUS  PLAGOSUS  U.  Sp. 

Plate  II,  Fig,  5,  azygous  side  view  of  calyx;   Fig.  6,  crushed 

specimen,  showing  the  arms. 

Species  medium  or  below  medium  size.  Calyx  obconoidal, 
moderately  truncated  below,  wider  than  high;  plates  thin,  sur- 
face ornamented  with  delicate  radiating  ridges  or  mere  stripes 
that  show  slight  sculpturing.    Vault  and  proboscis  unknown. 
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Ba49als  short,  twice  as  wide  as  hi^h,  standing  upright  and 
longitudinally  marked  with  three  or  four  deUcate  stripes. 

First  primary  radials  the  larger  plates  of  the  body,  as  long 
as  wide,  slightly  convex,  and  bearing  a  delicate  ridge  directed 
toward  each  adjoining  plate.  Second  primary  radials,  less  than 
half  as  large  as  the  first,  hexagonal,  and  ornamented  with  deli- 
cat-e  ridges.  Third  primary  radials  about  as  large  as  the  second, 
pentagonal  and  hexagonal,  ornamented  with  delicate  radial 
ridges  and  bearing  upon  each  upper  sloping  side  a  single  second- 
ary radial,  which,  in  turn,  supports  upon  each  upper  sloping 
side  two  tertiary  radials.  There  are  twenty  arm  openings  to 
the  vault. 

Regular  interradials  six.  First  one  smaller  than  a  second 
primary  radial,  it  is  followed  by  two  smaller  plates  and  these 
by  two  still  smaller  ones  and  these  by  a  single  plate,  above 
which  a  long  narrow  plate  unites  with  the  plates  of  the  vault. 

There  are  ten  plates  in  the  azygous  area.  The  first  one  is  in 
line  with  the  first  primary  radials  and  of  the  same  size  and 
sculptured  in  the  same  manner;  it  is  followed  by  two  plates  of 
about  the  size  of  the  second  radials,  and  these  are  followed  by 
four  smaller  plates,  and  these  by  two  plates  and  these  by  a 
single  plate  that  unites  with  an  elongated  plate  that  connects 
with  the  plates  of  the  vault. 


CORRIGENDA. 

Page  17.    7th  line  from  bottom,  Eretmoorinus  lyonantjs 
should  read  Eretmocrinus  cassedayanus. 

Page  18.    15th  and  16th  lines  from  bottom  should  read 
S.  A.  Casseday  instead  of  S.  S    Lyon. 

Plate  III.     Fig.    1   should    read   Eretmocrinus  casseday- 
anus instead  of  PJretmocrinus  lyonanus. 


Oalyx  Bliort,  below  medium  size;  piates  tnin,  siiguuy  ouuvu^ 
and  smooth.  The  basal  plates  and  some  in  each  radial  series 
are  destroyed,  in  our  specimen,  so  as  to  make  an  accurate  de- 
scription  of   all   of   them    quite   impossible.    The  first  primary 

-3  G. 
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radials  are  longer  than  wide  and  the  larger  plates  of  the  calyx. 
The  second  primary  radials  are  small,  leaving  comparatively 
wide  interradial  areas.  The  secondary  and  tertiary  radials  are 
short. 

Some  of  the  arms  are  well  preserved  and  others  torn  into 
pieces.  There  are,  as  it  appears,  twenty  very  long,  compound, 
ponderous  arms,  remarkable  for  their  expansion,  in  the  upper 
part.  There  are  also  twenty  arm  openings  to  the  calyx.  There 
are  three  single,  short  plates  in  the  commencement  of  each  arm; 
these  are  followed  by  a  double  series  of  interlocking  plates  that 
are  deeper  than  wide,  making  the  arm  in  the  lower  part  deeper 
than  wide.  The  arms  gradually  widen  externally  until  they  are 
about  four  times  as  wide  as  deep.  In  the  lower  part  of  the 
arms  the  arm  furrows  are  shallow  and  the  arms  are  twice  as 
deep  as  wide,  they  do  not  increase,  in  depth,  in  the  upward  ex- 
tension, even  where  they  are  four  times  as  wide  as  deep. 

This  species  is  distinguished  from  all  others  by  the  thin, 
smooth,  slightly  convex  plates  of  the  calyx  and  by  the  re- 
markably heavy  arms. 

Found  in  the  upper  layers  of  the  Burlington  Group,  near 
Burlington,  Iowa,  and  now  in  the  State  Museum,  at  SDrin£:field, 
Illinois.  The  specific  name  is  in  honor  of  one  of  the  founders  of 
the  genus,  the  late  distinguished  palaeontologist,  Sidney  S. 
Lyon,  of  Jeffersonville,  Indiana. 

BATOCRINUS    LYON  ANUS,  U.   Sp. 

Plate  in,   Fig.   4,   view  opposite  the  azygoua  area;    Fig,   5, 

basal  view. 

Body  above  medium  size.  Calyx  basin  shaped,  and  spreading 
horizontally  from  the  secondary  radials;  two  and  a  half  times 
as  wide  as  high;  plates  thick,  angular;  sutures  beveled;  arm 
openings  directed  horizontally.  Vault  conical,  nearljr  as  large 
as  the  calyx,  covered  with  polygonal,  tumid  plates  and  having 
a  large  subcentral  proboscis. 

Hasans  short,  more  than  three  times  bj^  wide  as  high  and  ex- 
cavated below,  so  the  concavity  has  a  depth  greater  than  the 
external  height  of  the  plates.  First  primary  radials  one  and  a 
half  times  as  wide  as  high.  Second  primary  radials  quad- 
rangular, half  as  large  as  the  first,  and  only  a  little  wider  than 


19 

high.  Third  primary  radials  a  little  larji^er  than  the  second  and 
bearing  upon  the  upper  sloping  sides  the  secondary  radials. 
There  are  two  secondary  radials  in  each  of  three  radial  series,  the 
second  one  being  about  twice  as  large  as  the  first  and  bearing 
upon  each  upper  sloping:  side  three  tertiary  radials,  thus  jiving  to 
each  of  these  three  radial  series  four  arms.  The  radial  series  on 
the  left  of  the  azygous  area  has  one-half  of  it  constructed  in 
the  same  manner;  the  other  half,  being  the  one  most  distant 
from  the  area,  possesses  no  tertiary  radials,  but  has  four  sec- 
ondary radials,  and,  therefore,  jn  this  series,  there  are  only 
three  arms.  The  radial  senes  opposite  the  azygous  area  has  no 
tertiary  radials,  but  it  has  four  secondary  radials  on  each  of 
the  upper  sloping  sides  of  the  third  primary  radials,  and, 
therefore,  there  are  only  two  arms  in  this  series.  The  species 
has  only  seventeen  arm  openin&:s  to  the  calyx. 

In  each  regular  interradial  area  there  are  three  plates,  the 
first  of  which  are  the  larerer  plates  of  the  calyx,  and  each  one 
has  eight  sides.  It  rests  between  the  upper  sloping  sides  of  the 
first  primary  radials  and  the  second  and  third  primary  radials 
abut  it  on  each  side,  and  it  supports,  on  top,  the  other  two 
interradials.  The  upper  interradials  are  never  of  equal  size; 
they  are  situated  between  the  first  secondary  radials  and  below 
the  tertiary  radials. 

The  azygous  area  is  subovate  in  form,  and  contains  six 
plates.  The  first  one  is  in  line  with  the  first  primary  radials 
and  of  the  same  size.  It  is  followed  by  three  plates,  that  differ 
but  little  in. size,  and  these  are  fpUowed  by  two  plates,  in  the 
third  range,  that  are  situated  between  the  second  secondary 
and  first  tertiary  plates,  and  thus  extend  a  little  higher  than 
the  plates  do,  in  the  regular  interradial  areas. 

In  BatociiDUs  facetns  the  three  armed  series  is  on  the  right 
of  the  azygous  side,  in  this  it  is  on  the  left.  In  that  species, 
there  are  four  regular  interradials  and  eleven  azygous  plates, 
in  this  species,  there  are  three  regular  interradials  and  six 
azyg^ous  plates.  It  is  a  marked  species  that  cannot  be  mis- 
taken for  any  other  one. 

Found  in  the  St.  Louis  Group,  in  Hardin  county,  Kentucky, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley.  The  specific 
name  is  in  honor  of  the  late  Sidney  S.  Lyon,  who  did  so  much 
valuable  work  in  this  family  of  crinoids. 
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BATOCRINUS^ALTIUSCULUS,  n.  Sp. 

Plate  F,  Ifjg.  ly  side  view,  azygous  area  on  the  right;  Big.  2, 

azygous  view;  Fig.  3,  summit  view  of  the  same  sped- 

men,  part  ot  the  top  being  broken  away. 

Body  large,  above  the  medium  size.  Calyx  long,  somewhat 
bell-shaped,  very  slowly  and.  somewhat  evenly  e^xpanded  from 
the  base  to  the  second  radials  and  then  spreading  horizontally; 
nearly  as  high  as  wide;  arm  openings  directed  horizontally; 
plates  convex;  sutures  depressed;  surface  smooth  or  finely  granu- 
lar. 

Basals  form  a  subc^'lindrical  cup  nearly  as  high  as  wide, 
truncated  and  round  at  the  ba«e,  with  a  round  facet  for  the 
attachment  of  the  column  deeply  impressed,  and  about  two- 
thirds  of  the  diameter  of  the  base.  The  columnar  canal  is  large 
and  pentagonal.  A  little  above  the  truncated  base  there  is  a 
high  transverse  ridge  across  each  plate,  that  is  broken  at  the 
sutures,  giving  to  this  band  when  viewed  from  below  a  sub- 
hexagonal  outline.  Above  the  band  the  basals  slowly  expand. 
First  radials  longer  than  wide,  nearly  as  large  as  the  basals, 
lower  third  most  convex,  three  hexagonal,  two  heptagonal,  and 
rising  almost  vertically  from  the  basals.  If  the  usual  quadran- 
gular second  radials  exist,  in  this  species,  they  are  anchylosed 
with  the  third  radials,  in  our  specimen,  so  as  to  form  single 
pentagonal  plates  about  one-third  as  large  as  the  first  radials, 
axillary,  and  bearing  upon  each  upper  sloping  side  two  secondary 
radials,  the  second  being  larger  than  the  first.  The  second 
secondary  radials  are  axillary  and  bear  two  or  three  tertiary 
radials  upon  each  superior  sloping  side,  which  gives  to  the 
species  twenty  arm  openings  to  the  vault. 

Regular  interradials,  two  in  each  area,  one  above  the  other, 
the  second  one  less  than  half  as  large  as  the  first,-  and  situated 
between  the  secondary  radials.  There  are  seven  plates  in  the 
azygous  area.  The  first  one  is  in  line  with  the  first  primary 
radials  and  of  about  the  same  size,  being  slightly  narrower  and 
a  little  longer.  It  is  followed  by  a  range  of  three  plates,  each 
of  which  is  about  one-third  as  large  as  the  first.  Thei-e  are 
three  wmall  plates  in  the  third  range,  below  the  tertiary  radials, 
in  the  adjoining  radial  series. 
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Vault  elevated  over  the  arm  openings,  convex  and  having, 
comparatively,  a  small  subcentral  proboscis.  It  is  composed  of 
very  irregular,  polygonal,  tumid  plates,  without  any  apparent 
order  as  to  size  or  arrangement.  The  proboscis  is  broken  off 
so  its  length  is  not  asciertained. 

This  species  bears  most  resemblance  to  B.  cbristyi,  from  which 
it  is  distinguished  by  the  longer  form  of  the  calyx,  longer 
basals,  longer  and  more  convex  first  radials,  shorter  second  and 
third  radials  (if  this  species  possesses  the  second  quadrangular 
plate)  more  elevated  vault  over  the  arm  openings,  less  convex 
beyond,  smaller  proboscis,  and  more  tumid  plates.  Indeed  ver^' 
slight  observation  will  distinguish  the  two  species. 

Found  by  the  laborious  naturalist  and  indefatigable  collector, 
R.  A.  Blair,  of  Sedalia,  Missouri,  in  the  upper  part  of  the  Bur- 
lington Group  near  Blackwater  Station,  a  few  miles  west  of 
Booneville,  in  that  State,  and  with  his  usual  generosity  presented 
to  one  of  the  authors — S.  A.  Miller. 


BATOCRINUS  ASPRATlLiS,   n.  Sp. 

Plate  y,   B^g,  4,  azygous  view;   Fig,  5,  lateral  view;    Fig,  6, 

summit  view. 

Body  of  our  specimen  unsymmetrical,  one  side  larger  than  the 
other,  which  may  or  may  not  be  abnormal.  The  species  is  of 
medium  size  and  the  vault  is  nearly  as  large  as  the  calyx. 
Calyx  broadly  truncated  at  the  base  and  very  rapidly  expand- 
ing in  the  upper  part;  about  half  as  wide  as  high;  arm  open- 
ings directed  horizontelly ;  plates  highly  convex;  sutures  distinct; 
surface  granular. 

Basals  thick  and  form  a  low  subhexagonal  cup,  about  three  times 
as  wide  as  high,  with  a  round,  deep  columnar  depression,  having 
a  concave,  radiately  furrowed  bottom,  for  the  attachment  of  the 
column.  The  base  is  about  two  and  a  half  times  as  wide  as  the 
diameter  of  the  column.  The  baisal  plates  stand  nearly  upright ; 
they  are  flattened,  in^the  central  part,  and  beveled  toward  the 
sutures,  which  makes  the  cup  hexagonal.  First  radials  smaller 
than  the  basals,  of  unequal  size,  and  about  twice  as  wide  as 
high,  three  hexagonal,  two  heptagonal,  and  directed  at  an  anc^le 
of  about  thirty  degrees  from  the  basals.  Each  one  is  trans- 
versely,  highly  conyex,  the  elevation   being  obtusely  angular. 
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Second  radials  quadrangular  and  very  short,  being  from  three 
to  six  times  as  wide  as  long.  Third  radials  pentagonal,  twice 
as  wide  as  high,  convex  in  the  central  part,  axillary,  and  bear- 
ing upon  each  upper  sloping  side  two  secondary  radials.  The 
second  secondary  radial  is  larger  and  much  wider  than  the  first, 
axillary,  and  bears  upon  each  upper  sloping  side  two  or  three 
tertiary  radials.  On  one  side  of  our  specimen,  there  are  only 
two  tertiary  radials,  in  each  series,  and  on  the  other  side  there 
are  three,  in  each  series,  which  makes  one  side  of  the  calyx  larger 
than  the  other.  The  proximate  ray  on  each  side  of  the  azygous 
area  has  an  axillary  tertiary  radial  so  that  each  of  these  rays 
has  five  arm  openings  to  the  vault.  This  gives  to  the  species 
twenty-two  arm  openings  to  the  vault. 

There  is  only  one  regular  interradial  in  each  area,  which  is 
a  large,  tumid,  conspicuous  plate.  There  are  five  azygous  plates. 
The  first  one  is  in  line  with  the  first  radials  and  of  nearly  the 
same  size  and  quite  as  tumid.  There  are  three  plates  in  the  sec- 
ond range,  the  middle  one  being  a  short  quadrangular  plate, 
twice  as  wide  as  long,  the  lateral  ones  being  comparatively  large, 
tumid  plates.  There  is  only  one  plate  in  the  third  range,  which 
is  nearly  as  large  as  the  first  and  very  tumid.  The  azygous  area 
is  slightly  wider  than  high,  or  nearly  square  in  outline,  with  a 
flat,  wide,  quadrangular  plate,  in  the  center,  surrounded  by  four 
tumid  plates  occupying  the  angles  of  the  square. 

Vault  somewhat  elevated  over  the  arm  openings,  convex  toward 
the  central  part  and  having  a  subcentral  proboscis.  It  is  com- 
posed of  irregular,  polygonal,  tumid  plates  arranged,  m  some 
order,  as  five  quite  tumid  plates,  half  wa/  from  the  margin  to 
the  center,  are  in  Une  with  the  primary  radial  series.  The  pro- 
boscis being  broken  off,  and  the  length  is  unknown. 

This  species  is  so  different  from  all  others  having  twenty-two 
arms,  that  it  is  unnecessary  to  make  a  comparison  with  any  of 
them  for  the  purpose  of  distinguishing  it.  The  single,  regular 
interradial  and  the  arrangement  of  the  five  azygous  plates,  with 
their  peculiar  shape  and  convexity  will  alone  distinguish  it  from 
all  other  described  species. 

P^ound  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 
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BATOCRINU8  8CYPHTJ8,  n.  Sp. 

Plate  7,  Fig.  7,  azjgovs  view;    Fig.  8,  lateral  view;    Fig.  0, 

summit  view. 

Body  mediam  size.  Calyx  bowl  shaped,  rounded  at  the  base 
and  very  gradually  expanding  to  the  summit;  about  one-third 
wider  than  high;  arm  openings  within  the  upper  margin  of  the 
summit  and  directed  upward;  platf^s  thin,  plain,  not  convex; 
sutures  not  very  distinct;  surface  smooth  or  e:ranular. 

Basals  very  low,  curving  into  the  columnar  cavity  and  upward 
about  as  high  as  the  depth  of  the  cavity.  First  radials  the 
larger  plates  of  the  body,  wider  than  high,  gradually  expanding, 
three  hexagonal,  two  heptagonal.  Second  radials  quadrangular, 
about  twice  as  wide  as  high.  Third  radials  short,  twice  as  wide 
as  high,  pentagonal,  axillary,  and  bearing  upon  ea^h  upper 
sloping  side  two  secondary  radials.  The  second  secondary 
radials  are  axillary,  larger  and  wider  than  the  first,  and  bear 
upon  each  upper  sloping  side,  in  four  of  the  radial  series,  two 
tertiary  radials ;  but  in  the  ray  opposite  the  azygous  area,  there 
is  only  one  tertiary  radial,  in  each  series,  one  of  which  is  smaller 
than  the  other.  There  are,  therefore,  twenty  arm  openings  to 
the  vault,  but  two  of  the  openings  opposite  the  azygous  area 
are  smaller  than  the  others,  and,  hence,  it  would  appear,  that 
the  arms  are  not  of  equal  size;  probably  sixteen  or  eight^jen  are 
uniform,  and  the  other  two  or  four,  as  the  case  may  be,  are 
smaller  or  have  fewer  divisions.  The  arms  themselves  are  wholly 
unknown,  and  the  facet  for  their  articulation  is  very  obscure,  in 
our  specimen.  They  must  have  been  very  small  and  peculiarly 
constructed,  with  an  extraordinary  covering  of  the  arm  furrows, 
if  we  may  be  allowed  to  judge  from  the  appearance  of  the 
orifices. 

There  is  only  one  regular  interradial  plate  in  each  area;  it  is 
nearly  as  large  as  the  second  and  third  radials  together,  or 
about  half  as  large  as  a  first  radial.  The  azygous  ar^a  is  large 
and  contains  seven  plates.  The  first  one  is  in  line  with  the  first 
radials  and  rather  longer;  it  is  followed  by  three  plates,  the 
middle  one  of  which  is  the  larger  and  about  the  size  of  a  regu- 
lar interradial,  and  this  range  is  followed  by  three  rather  large 
plates  in  the  third  range. 
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Vault  depressed  convex  with  a  very  small,  short,  subcentral 
proboscis.  It  is  covered  with  irregular,  polygonal,  gently  convex 
plates.  The  proboscis  seems  to  be  complete,  except  the  covering, 
in  our  specimen,  though  it  is  possible  small  plates  may  have 
been  broken  from  the  top  of  it.  It  is  evident  it  could  not  have 
been  much  higher. 

This  species  agrees  with  Batocrinus  in  the  plates  of  the  calyx, 
but  differs  in  all  other  respects  from  all  described  species.  The 
arm  openings  and  proboscis  are  peculiar  and  different  from 
those  in  any  other  known  species. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 


BATOCRINUS  LAETUS,  n.  Sp. 

1 

P/ate  F,   Fig.  10,   view  opposite   the  azygous  area;    Fig,   11, 
azygoiis  side  view;  Fig.  12,  summit  of  same  specimen. 

Body  medium  size.  Calyx  obconoidal,  truncated  at  the  base, 
a  little  less  than  twice  as  wide  as  high,  arm  openings  directed 
horizontally;  plates  thick,  very  highly  convex,  the  convexity 
generally  angular;  sutures  distinct;  surface  granular. 

Ba^sals  moderately  thick,  and  form  a  low,  hexagonal  cup,  twice 
as  wide  as  high,  with  a  round  deep  columnar  depression,  having 
a  concave,  radially  furrowed  bottom,  for  the  attachment  of  the 
column.  The  base  is  about  twice  as  wide  as  the  diameter  of  the 
column.  The  basal  plates  stand  uprig:ht;  they  are  flattened  in 
the  central  part,  and  beveled  toward  the  sutures,  which  makes 
the  cup  hexagonal.  It  will  be  observed,  that  the  basals  form  a 
cup  like  that  of  B,  aspratilis,  except  the  plates  are  somewhat 
thinner.  First  radials  longer  than  the  basals,  but  somewhat 
shorter  and  of  unequal  size;  they  are,  however,  wider  than  long, 
three  hexagonal  and  two  heptagonal,  with  the  superior  sides 
slightly  arcuate.  Each  one  is  transversely,  hicfhly  convex,  the 
elevation  being  obtusely  angular.  Second  radials  quadrangular, 
and  about  three  times  as  wide  as  high.  Third  radials  pentagonal, 
twice  as  wide  as  high,  (jonvex  in  the  central  part,  axillary,  and 
bearing  upon  each  upi)or  sloping  side  two  secondary  radials. 
T1h»  second  ^secondary  radials  are  only  a  little  larger  than. the 
first,  axillary,  and  bear  upon  each  upper  sloping  side  two  ter- 
tiary radials.    The  proximate  ray  on  each  side  of  the  azygous 
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area  has  an  axillary,  tertiary  radial,  so  that  each  of  these  rays 
has  five  arm  openinj^s  to  the  vault.  This  gives  to  the  species 
twenty-two  arm  openings  to  the  vault. 

There  are  two  regular  interradials  in  each  area;  the  first  one 
is  very  tumid,  and  about  as  large  as  the  second  and  third  pri- 
mary radials  together;  the  second  one  is  about  one-third  as 
large  as  the  first  and  quite  convex.  The  azygous  area  is  about 
as  wide  as  high  and  contains  six  plates.  The  first  one  is  in  line 
with  the  first  radials  and  fully  as  large  and  tumid.  It  is  followed 
by  three  plates,  in  the  second  range,  and  two  in  the  third,  all 
of  which  are  tumid  and  subequal  in  size. 

Vault  elevated,  above  the  arm  openings,  and  gently  convex, 
toward  the  central  part,  and  bearing  a  coarse,  central  proboscis. 
It  is  composed  of  irregular,  polygonal,  subspinous  plates,  ar. 
ranged,  so  far  as  discovered,  without  order,  in  respect  to  the 
different  radial  areas.  The  proboscis  commences,  at  the  base, 
with  a  very  larsje,  transversely  tumid  plate,  opposite  the  azygous 
side.    The  length  of  the  proboscis  is  unknown. 

This  species  is  so  different  from  all  others  bearing  twenty -two 
arms,  that  no  comparison  is  necessary  to  distinguish  it. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 


BATOCniXUS  .KQUABILIS,   U.   sp. 

Plate    V,  FiS'  13,  azygous   view;  Fig.  14,   view   opposite   the 
azygous  side;  Fig.  15,  summit  of  same  specimen. 

Calyx  and  vault  somewhat  equal  in  dimensions  and  together, 
somewhat  wheel-shaped.  Rather  below  the  medium  size.  Calyx 
broadly  truncated  at  the  base,  gently  expanding  to  the  top  of 
the  primary  radialei  and  then  abruptly  spreading  horizontally 
to  the  free  arms;  more  than  twice  as  wide  as  high;  arm  open- 
ings directed  horizontally;  plates  thick,  higrhly  convex  on  the 
lower  part,  but  much  less  so  above;  sutures  moderately  dis- 
tinct; surface  granular. 

Basals  thick  and  form  a  low,  hexagonal  cup,  about  three  times 
as  wide  as  high,  with  a  round,  shallow,  columnar  depression, 
having  a  concave  radiately  furrowtni  bottom  for  the  attachment 
of  the  column.  The  base  is  full  twice  as  wide  as  the  diameter 
G. 
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of  the  column.  The  basal  plates  stand  upright,  they  are  flat- 
tened in  the  central  part,  and  beveled  toward  the  sutures,  which 
makes  the  cup  hexagonal.  It  will  be  noticed  that  the  basals 
form  a  cup  similar  to  that  of  B.  aspratilis,  except  having  a 
shallow,  instead  of  a  deep  columnar  cavity.  First  radials  some- 
what smaller  than  the  basals,  wider  than  lon^,  three  hexagonal, 
two  heptagonal.  Each  om^  is  transversely  tumid.  Second  radials 
quadrangular  and,  at  least,  four  times  as  wide  as  high,  third 
radials  pentagonal,  very  short,  four  times  as  wide  as  high  and 
bearing  upon  each  upper  sloping  side  two  secondary  radials. 
The  second  secondary  radials  are  much  wider  than  the  first, 
axillary,  and  bear  upon  each  upper  sloping  side  two  tertiary 
radials.    There  are  twenty  arm  openings  to  the  vault. 

There  is  only  one  regular  interradial  in  each  area,  and  it  is  a 
large  tumid  plate.  The  azygous  area  is  fully  a«  wide  as  long 
and  contains  four  plates.  The  first  one  is  in  line  with  the  first 
radials,  rather  larger  and  more  tumid.  There  are  three  plates 
in  the  second  range,  the  middle  one  being  about  as  large  as  the 
other  two  together. 

Vault  moderately  elevated  over  the  arm  openings  and  quite 
convex  toward  the  central  part.  It  bears  a  rather  large,  sub- 
central  proboscis,  the  length  of  which  is  unknown.  The  vault 
is  composed  of  irregular  polygonal,  subspinous  plates,  arranged, 
so  far  as  discovered,  without  order,  in  respect  to  the  radial 
areas.  The  proboscis  commences  at  the  base,  opposite  the  azy- 
gous side,  with  a  vQvy  larsre,  transversely  tumid  angular  plate. 

This  species  is  so  different  from  all  other  trochiform  species 
and  from  all  others  bearing  twenty  arms,  that  no  comparison 
is  necessary  to  distinguish  it. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

STKOTOCRINUS  VENUSTUS,   n.   Sp. 

Plate  VI,  Fig.  /,  side  and  basal  view  of  the  calyx. 
Calyx   medium    size,  urn   shaped,  below   the   tertiary  radials, 

from    which    place   it   abruptly   spreads   horizontally.     Surface 

deeply  scnilptured.    Column    round  and  perforated  by  a  rather 

lar^(»  subpentagonal  canal. 

Hanals  low,  thick,  deeply  sculptured,  notched    at   the   suture 

lines,  hexagonal  in  outline   and   extending  below  the  columnar 
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facet,  where  small  nodes  are  made  to  terminate  the  sculptured 
ridpices.  First  radials  highert  han  wide,  tw  oheptagonal  and  two 
hexagonal  and  one  pentagonal,  central  tubercle  transverse  and 
sending  two  ridges  to  the  basal  plates  and  one  to  each  of  the 
other  adjacent  plates.  Second  radials  hexagonal,  wider  than 
high,  a  little  smaller  than  the  first  radials,  central  tubercle  only 
slightly  elongated  transversely,  from  which  a  ridge  is  directed 
to  each  adjoining  plate.  Third  radials  a  little  smaller  than  the 
second,  wider  than  high,  hexagonal,  and  bearing  on  the  upper 
lateral  sides  a  single  secondary  radial.  Secondary  radials  smaller 
than  the  third  primary  radials  and  supporting  on  one  of  the 
upper  sloping  sides  a  single  tertiary  radial  and  on  the  other  a 
series  of  three  or  more  tertiary  radials,  before  the  arm  becomes 
free;  the  exact  number  cannot  be  determined  from  our  speci- 
men. The  single  tertiary  radials  bear  an  axillary  plate  of  the 
fourth  order,  which  supports,  on  each  upper  sloping  side,  two 
or  more  plates  before  the  arms  becomes  free.  There  are,  there- 
fore, at  least  twelve  arms  in  each  radinl  series  or  sixty  arm 
openings  to  the  vault  in  this  species. 

First  regular  iuterradial  hexagonal,  as  large  as  the  second 
primary  radials,  sculpture*!  in  the  same  way,  and  supporting 
two  smaller  but  similar  plates  in  the  second  range.  The  latter 
are  followed  by  two  smaller  plates  and  these  by  one  still  smaller 
plate,  which  gives  us  six  plates  in  each  regular  iuterradial  area. 
There  is  one  plate  in  each  intersecondary  radial  area  that  rests 
on  the  third  primary  radial.  There  are  nine  plates  in  the  azy- 
gous  area.  The  first  one  is  in  line  with  the  first  radials,  of  the 
same  size  and  sculptured  in  like  manner.  It  is  followed  by  three 
plates  in  the  second  range  and  these  in  turn  by  three  smaller 
plates,  above  which  there  are  two  still  smaller  plates  before  the 
tertiary  radials  unite  to  cut  off  the  azygous  area  from  the  plates 
of  the  vault. 

The  sculpturing  on  the  plates  in  this  species  is  similar  to  that 
on  Strotociinus  ectypuSy  but  otherwise  it  bears  little  resemblance 
to  that  species.  It  is  so  different  in  the  form  of  the  calyx  and 
number  of  the  interradials  from  S.  regalis  and  kindred  species 
that  no  comparison  with  any  of  them  is  necessary  to  distin- 
guish it. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and 
now  in  the  Illinois  State  Museum,  at  Springfield. 
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BLAIROCRINUS  8PINOSULU8,  n.  Sp. 

Plate  VII,  Fig,  16,  azjgous  view;  Fig.  17,  view  opposite  the 

azygous  area;  Fig,  18,  summit  view. 

Calyx  truncated  at  the  base,  obpyramidal,  about  twice  as  wide 
as  high;  plates  sculptured;  radial  ridges  rather  sharp;  inter- 
radial  area  fiat;  secondary  radials  and  arm  openings  directed 
horizontally. 

Basals  three,  forming  a  low,  irregular,  subhexagonal  disc, 
nearly  covered  below  by  a  round  column,  which  is  attached  to 
the  basals,  by  radiating  denticulations.  Columnar  canal  rather 
large,  pentalobate.  The  little  rim  formed  by  the  basals  bears  a 
node  or  short  ridge  directed  toward  each  adjoining  plate  above. 
First  primary  radials  the  larger  plates  of  the  calyx,  wider  than 
high,  three  hexagonal,  two  heptagonal,  convex  in  the  central 
part,  and  sunken  at  the  angles  so  as  to  leave  a  short  ridge 
directed  toward  the  center  of  each  adjoining  plate.  Second  pri- 
mary radials  quadrangular,  about  twice  as  wide  as  high,  and 
similarly  sculptured,  though  the  radial  ridge  is  much  stronger 
than  the  transverse  one.  Third  primary  radials  about  the  same 
size  as  the  second,  pentagonal,  axillary,  and  bearing  upon  each 
upper  sloping  side  two  secondary  radials,  While  there  are  only 
ten  secondary  radial  series,  there  are  two  arm  openings  over 
each  series,  indicating  that  the  arms,  at  once,  bifurcated  on  be- 
coming free. 

Regular  interradials  three,  one  hexagonal  plate  resting  between 
the  upper  sloping  sides  of  the  first  primary  radials  and  followed 
by  two  smaller  elongated  plates,  that  separate  the  secondary 
radials  and  connect  with  the  plates  of  the  vault.  The  first 
azygous  plate  is  in  line  with  the  first  primary  radials,  of  about 
the  same  size,  and  sculptured  in  like  manner.  It  is  followed  by 
two  plates,  in  the  second  range,  and  three  in  the  third  range, 
which  separate  the  secondary  radials  and  connect  with  the  plates 
of  the  vault. 

The  vault  is  strongly  pentalobate,  by  reason  of  the  horizon- 
tally projecting  secondary  radials  extending  beyond  the  upper 
part  of  the  interradial  areas.  It  is  elevated  over  the  arm  open- 
ings, and  gently  convex  toward  the  center.  There  is  a  spinous 
plate  over  each  double  arm  opening,  and  between  these  spinous 
plates,  iu  each  radial  series,  there  is  a  rather  large  plate,  that 
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separates  them  on  a  level  with  the  top  of  the  secondary  radials, 
behind  which  there  is  a  single  large,  spinous  plate.  The  arrange- 
ment of  these  three  spinous  plates,  over  each  radial  series,  is 
very  much  like  it  is  in  B,  trijugis.  The  plates  of  the  vault  are 
rather  large,  and  four  of  them  bear  very  strong  spines  in  addi- 
tion to  those  above  mentioned.  The  proboscis  is  subcentral, 
and  probably  very  much  like  that  in  B.  trijugis,  though  the  top 
of  it  is  broken  off  in  our  specimen. 

The  general  form  of  this  species  will  readily  distinguish  it  from 
all  others  that  have  been  described.  It  is  most  nearly  related 
to  B.  trijugis,  but  in  addition  to  the  general  form,  it  may  be 
distinguished  by  having  fewer  plates  in  the  interradial  and 
azygous  areas  and  by  the  plates  of  the  vault. 

Found  by  R.  A.  Blair,  in  the  Chouteau  Limestone,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 
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Family  CYATHOCBINID^. 

CYATHOCB1NU8  ANDERSONI,  n.  Sp. 

Plate  III,  Fie:.  2,  symmetrical  side;  Fig.  S,  azyp^us  aide. 

Calyx  large,  deep,  cup-ehaped,  longer  than  wide,  oblique, 
longer  on  the  symmetrical  than  on  the  azygous  side;  plates  very 
thick,  tumid,  and  ornamented  with  wart-like  protuberances; 
sutures  very  distinct.  Column  round  and  composed  of  plates 
near  the  calyx,  which  are  highly  inclined  toward  the  azygous 
side. 

Basal  plates  quite  uniform,  in  size,  and  forming  a  round  basin 
nearly  three  times  as  wide  as  high ;  each  plate  bears  a  strong, 
central  tubercle  and  some  of  them  have  two  tubercles.  Sub- 
radials  twice  as  large  as  the  basals,  four  hexagonal  and  one 
heptagonal,  very  tumid  and  each  one  is  ornamented,  in  the 
central  area,  with  several  large  tubercles,  irregularly  disposed, 
and  some  of  which  are  confluent.  First  radials  larger  than  the 
subradials,  tumid,  deeply  notched  for  the  arm  furrows  and  curv- 
ing in  at  the  superior  lateral  angles;  facet  for  the  reception  of 
the  second  radials  large  and  excavated  downward  two-thirds  the 
length  of  the  plates;  plates  ornamented,  below  the  facet,  with 
irregular  tubercles.  First  azygous  plate  quadrangular,  longer 
than  wide,  and  resting  upon  the  upper  truncated  side  of  the 
heptagonal  subradial,  and  rising  to  the  level  of  the  bottom  of 
the  arm-furrows,  in  the  first  radials.  The  surface  of  it  is  also 
tuberculated. 

This  species  is  related  to  C.  farleyi.  Our  specimen  is  much 
larger  than  the  type  of  C.  farleyi,  which  might  account  for  differ- 
ences in  the  surface  ornamentation,  if  there  were  not  other 
differences  of  specific  importance.  In  that  species,  the  basal  plates 
ar(j  ]ir()])ortionallv  much  smaller  than  they  are  in  this,  and  form 
a  flattened  pentagonal  disc,  w^hile  in  this,  they  form  a  basin, 
which  increases  the  comparative  length  of  the  calyx.  The  superior 
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lateral  anscles  of  the  first  radials,  in  that  species,  are  truncated 
and  stand  upright,  while  in  this  species,  they  curve  in  over  the 
margin  of  the  vault  and  are  not  truncated.  The  facets  for  the 
second  radials  are  proportionally  much  smaller,  in  that  species, 
than  they  are  in  this,  which  indicates  differences  in  the  construc- 
tion of  the  arms.  As  these  differences  in  the  construction  of  the 
calyx  must  rank  as  of  specific  importance,  the  surface  ornamenta- 
tion may  also  be  used  to  distinguish  the  species. 

Found  in  the  Keokuk  Group,  at  Keokuk,  Iowa,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley.  The  specific  name  is  in 
honor  of  D.  G.  Anderson,  of  Keokuk,  Iowa,  from  whom  this 
specimen  was  obtained. 

CYATHOCHINUS  TUMIDULUS,   n.  sp. 

Plate  III,  Fifi^.  7,  view  opposite  the  azygous  side.   Specimen  some- 
what fattened  and  the  ends  of  the  arms  broken  away. 

Species  medium  size  and  bearing  very  heavy  arms.  Calyx  low, 
basin  shaped;  sutures  depressed;  surface  granular. 

Basals  small  and  apparently  hidden  by  the  column  in  the 
concavity  of  the  lower  side  of  the  calyx,  though,  as  our  speci- 
men is  depressed,  it  is  probable  that  the  basals  may  be  seen  in 
a  better  specimen  extending  slightly  beyond  the  column.  Sub- 
radials  large  and  remarkably  tumid,  being  roughly  hemispheri- 
cal externally.  Fiist  radials  a  little  smaller  than  the  subradials, 
tumid,  transversely  angular  in  the  middle  part  and  truncated 
Ihe  entire  width  above.  Second  radials  quadrangular,  trans- 
versely angular  in  the  middle  part,  and  more  than  twice  as 
wide  as  high.  Third  radials  in  four  of  the  rays  pentagonal, 
axillary,  and  supporting  upon  e^ch  of  the  upper  sloping  sides  a 
single  arm.  The  ray  opposite  the  azygous  area'  consists  of  a 
single  arm,  which  commences  on  the  first  radial  %vith  a  quad- 
rangular plate  as  in  the  other  series.  This  gives  to  the  species 
only  nine  arms. 

The  first  azygous  plate  truncates  a  first  radial  and  extends 
nearly  as  high  a«  the  first  radials,  and  has  a  short  upper  side 
on  which  rests  a  smaller  plate. 

Arms  long,  coarse,  rough,  and  composed  of  short,  more  or 
less  cuneiform  plates,  projecting  on  alternate  sides  above  for 
the  reception  of  short,  stout  pinnules. 
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This  species  is  remarkable  for  the  tumid  subradials,  large, 
rou^h  arms  and  short,  stout  pinnules.  The  calyx  is  that  of  a 
Cyatbocrinua,  but  the  arms  and  pinnules  resemble  those  in  some 
species  of  Scaphiocrinus,  This  species  is  so  different  from  any 
hitherto  described  that  no  comparison  with  any  of  them  is 
necessary  to  distinguish  the  species. 

Found  in  the  Keokuk  Group,  on  Indian  creek  near  Crawfords- 
ville,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 


CYATHOCRINUS  SIGNATUS,  n.  Sp. 

Plate  7/,  Fig,  10,  side  view  of  calyx  and  part  of  the  arms. 

Calyx  small,  cup-shaped,  height  a  little  more  than  the  diame- 
ter; sides  unequal;  sutures  distinct;  plates  slightly  convex;  sur- 
face smooth  or  granular;  column  small. 

Basals  form  a  shallow  cup  with  sharp  superior  angles.  Sub- 
radials  rather  longer  than  wide  and  about  twice  as  large  as  the 
basals.  There  appears  to  be  only  four  subradials,  in  our  speci- 
men. The  plate  on  the  right  of  the  illustration  occupies  the 
pla<;e  of  a  subradial  and  radial,  while  the  azygous  plate  trun- 
cates the  subradial  on  the  right  of  it.  Possibly  the  plates  are 
anchylosed,  or  the  specimen  is  abnormal.  First  radials  unequal 
in  size  and  not  uniform  in  shape.  The  arm  facets  occupy  about 
half  the  width  of  the  plates,  fa«»^  outward,  and  the  superior 
lateral  sides  of  the  first  radials  slope  down  to  the  sutures.  The 
arms  are  very  different  from  each  other  and  divide  with  great 
irregularity,  but  they  divide  so  frequently  that  there  are  more 
than  a  hundred  and  probably  twice  that  many  of  them.  They 
are  composed  of  rather  long  pieces.  The  azygous  plate  broadly 
truncates  a  subradial  and  is  about  as  large.  The  proboscis 
may  be  seen  within  the  labyrinth  of  small  arms  in  our  specimen, 
where  it  is  composed  of  large  plates  and  appears  to  be  balloon 
shaped.  This  species  would  seem  to  have  it«  relations  with  C, 
labyrintbicus,  though  it  is  so  different  that  no  comparison  is 
necessary  to  distinguish  it. 

Found  in  the  Keokuk  Group,  in  Washington  county,  Indiana, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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BARYCaiNUS  FORH08C8,  H.  Bp. 

Plate  III,  Fiff.  6,  azygous  view  of  caljx,  arms  and  coIuwd. 

Species,  as  indicated  by  our  specimen,  rather  below  the  medium 
size.  Column  moderate  size,  pentagonal  and  composed  of  alter- 
nately thicker  and  thinner  plates.  Calyx  broadly  bowl-shaped, 
twice  ae  wide  as  hi^h;  plates  thick,  denreesed  laterally  and  at 
the  anglA,  and  swelling  in  the  middle  part  so  as  to  form  broadly 
rounded  radial  ridg:e8;  surface  smooth  or  very  Hnely  granular. 

Basal  plates  forming  a  pentagonal  disc  nearly  covered  by  the 
column.  Subradials the  larger  and  more  tumid  platesof  the  body, 
longer  than  wide,  four  hexagonal  and  one  heptagonal.  First 
radials  wider  than  lone:,  deeply  sunken  at  the  lateral  angles, 
and  each  having  a  broadly  rounded  radial  ridge  in  the  middle ; 
facets  for  the  reception  of  the  second  radials  concave,  each  a 
little  more  than  half  the  width  of  the  plate,  suture  gaping; 
superior  lateral  angles  sharply  truncated  for  the  reception  of 
the  summit  plates.  Second  radials  short,  tranBverae,  rounded 
plates,  a  little  longer  in  one  of  the  rays  than  in  either  of  the 
other  three  preserved  in  our  specimen.  Third  radials  longer 
than  the  second,  axillary  and  supporting  upon  each  upper 
sloping  side  heavy,  strong  arms. 

First  azygouB  plate  large,  quadrangular,  wider  than  high, 
resting  upon  the  upper  aide  of  the  heptagonal  subradial  and 
separating  two  first  radials.  Second  plate  smaller  than  the  first, 
but,  in  our  specimeu,  it  is  turned  in  upon  the  vault  so  as  not 
to  expose  the  entire  surface. 

Arms  ten,  two  from  each  ray;  short,  heavy,  rounded  exter- 
nally, and  composed  of  rather  long  slightly  cuneiform  plates. 
Every  fourth  plate  on  each  side  bears  an  armlet,  that  is,  every 
second  alternate  plate  on  opposite  sides  bears  an  armlet.  The 
intervening  plates  that  do  not  bear  armlets  are  the  shorter 
ones.  The  armlets  are  short  and  stout  and  bear  secondary 
armlete  as  in  B.  spectabilis. 

The  general  form  of  the  calyx  and  arms  will  readily  dlKtin- 
guish  this  from  other  described  species. 

Found  in  the  Keokuk  Group,  Washington  County,  Indiana, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

—5  G. 
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Family  POTEBIOCBINID^. 

ZEACRINUS  BELLULU8,   n.   Sp. 

Plate  III,  Fig,  8,  calyx  and  arms,  azygous  side  on  the  left. 

Species  below  the  average  size,  slightly  constricted  above  the 
calyx,  arms  coming  to  a  point  at  the  summit,  and  the  whole 
very  neat  in  outline.  Calyx  low;  plates  convex;  sutures  bev- 
elled; columnar  cavity  moderately  deep;  surface  granular. 

Basal  plates  within  the  calyx  and  covered  externally  by  the 
column.  Subradials  rather  large,  barely  visible,  at  the  superior 
angles  in  a  side  view,  convex  and  sutures  distinct.  First  radials 
wider  than  high,  convex,  truncated  the  entire  width  above  and 
separated  from  the  second  radials  by  a  gaping  su'ure.  Second 
radials  nearly-  as  long  as  wide,  convex  longitudinally,  depressed 
laterally  toward  the  sutures,  pentagonal,  axillary  and  support- 
ing upon  each  upper  sloping  side  a  single  arm.  However,  the 
ray  opposite  the  azygous  area  is  not  visible  in  our  specimen, 
and  it  may,  as  in  other  species  in  this  genus,  bear  only  a  single 
arm,  and  hence  the  species  will  possess  only  nine  arms;  but  if 
it  is  like  the  other  rays,  the  species  has  ten  arms. 

The  arms  are  slightly  fusiform  and  composed  of  a  single  series 
of  plates  which  are  transverse  and  nearly  as  long  as  wide,  at 
first,  but  gradually  become  thinner  and  wider  and  cuneiform 
toward  the  middle  part,  and,  without  again  shortening,  they 
become  narrower  as  the  arms  taper  to  the  distal  end.  Each 
plate  bears  a  i)innule  directed  upward  and  inward  and  com- 
posed of  long  joints. 

The  first  azygous  plate  is  twice  as  long  as  wide,  has  five  sides, 
the  lower  end  abuts  upon  a  subradial,  the  under  sloping  side 
rests  upon  another  subradial,  and  the  upper  sloping  side  abuts 
upon  the  under  sloping  side  of  the  first  radial  on  the  right; 
one   superior   side   abuts   the   second    azygous  plat^,  while  the 
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summit  is  truncated  by  the  third  azyg^ous  plate.  The  second 
azygous  plate  truncates  a  subradial.  The  third  azygous  plate 
is  long  and  abuts  one  side  upon  the  short  lateral  side  of  the 
first  radial  on  the  right  and  the  side  of  the  second  radial  and 
part  of  the  first  arm  plate. 

This  species  bears  some  resemblance  to  Cyathocrinus  manU 
formis  of  Yandall  and  Shumard  which  has  generally  been  re- 
ferred to  Zeacrinus.  In  that  species  the  subradials  are  long  and 
abruptly  bend  into  the  columnar  cavity  and  upward  so  as  to 
form  a  convex  rim  for  the  base  of  the  calyx  and  show  the  upper 
part  of  the  plates  in  a  lateral  view ;  in  this  species  the  columnar 
depression  is  much  smaller  and  the  subradials  are  compara- 
tively shorter  and  only  slightly  convex  so  as  to  form  a  some- 
what truncated  base  to  the  calyx  and  to  show  only  the  supe- 
rior angles  of  the  plates  in  a  lateral  view.  The  first  radials  are 
comparatively  shorter  and  the  second  radials  comparatively 
longer  and  the  plates  more  convex  in  this  species  than  they  are 
in  Z.  maniformis.  The  arms  in  this  species  are  more  fusiform 
than  in  Z.  mamformis.  In  that  species  there  are  only  nine 
arms. 

Found  in  the  Kaskaskia  Group,  near  Shoals,  Martin  County, 
Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

ZEACRINUS  OBESUS,  U.   sp. 

FlatQ  IV,  tig.  6,  side  view,   with  the  ray  opposit^e  the  azygous 
area  on  the  right;  Fig.  7,  azygous  view;  Fig,  8,  basal  view. 

Body  robust.  Calyx  very  low  and  round  ;  columnar  cavity 
deep  so  that  the  point  of  columnar  attachment  is  about  on  a 
line  with  the  top  of  the  first  radials  ;  surface  smooth  or  gran- 
ular. 

Basal  plates  completely  within  the  calyx.  Subradials  long  and 
narrow,  extending  from  the  bottom  of  the  columnar  cavity 
down  and  over  the  basal  rim  so  as  to  be  seen  in  a  lateral  view. 
First  radials  have  a  long  triangular  extension  down  into  the 
columnar  cavity,  and  they  are  separated  from  the  second 
radials  by  a  transverse  suture.  The  second  radials  are  wide, 
short,  pentagonal,  axillary  plates,  in  four  of  the  series,  but  in 
the  ray  opposite  the  azygous  area,  it  is  a  quadrangular 
plate,  a  little  more  than  twice  as  wide  as  long,  and  followed 
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by  a  shorter  quadrang:ular  plate,  which  is  succeeded  by  a  short, 
axillary  plate.  The  second  bifurcation  of  the  rays  takes  place 
on  the  fourth  plate,  from  the  first  axillary  plate,  in  all  the  rays 
except  two,  and  in  these  it  takes  place  on  the  fifth  plate.  Our 
specimen  is  not  preserved  so  as  to  show  any  further  divisions 
of  the  arms,  if  any  take  place. 

The  first  azy^ous  plate  is  lon^  and  narrow  like  a  subradial, 
and  extends  down  deep  into  the  columnar  cavity,  between  a 
subradial  and  the  under  sloping  side  of  the  first  radial  on  the 
ripfht  and  rises  a  little  aboye  the  subradial.  The  second  plate 
truncates  the  subradial,  separates  the  first  radials  and  extends 
to  the  top  of  the  first  secondary  radial  on  the  right  and  to  the 
middle  of  the  second  secondary  radial  on  the  left.  It  is  followed 
by  a  much  smaller  plate,  and  it,  in  turn,  by  a  small  triangular 
plate. 

This  species  is  distinguished  from  Z,  magnoUiforinis,  the  type 
of  the  genus,  which  it  seems  most  to  resemble,  in  several  par- 
ticulars, one  of  which  is  suflScieut  to  distinguish  the  species.  In 
Z.  magnoliiforniiSy  the  arms  bifurcate  on  the  third  and  fourth 
plates,  in .  this  species  they  bifurcate  on  the  fourth  and  fifth 
plates.  The  azygous  side  of  Z,  magnoliiformis  has  never  been 
illustratedjand  we  have  no  specimen  of  that  species  with  which 
to  make  a  comparison,  but,  judging  from  the  description  given, 
in  the  Geo.  Sur.  of  Iowa,  Page  544,  the  azygous  areas  in  the 
two  species  are  not  alike.  The  subradials  have  not  the  same 
form  according  to  the  illustration  of  that  species,  by  Hall.  Our 
species  is  more  robust  and  the  basal  cavity  seems  to  be  deeper. 
It  has  some  resemblance  to  Z.  depressus,  a  diagram  of  part  of 
which  is  in  the  Greo.  Sur.  of  Iowa,  Page  546,  but  the  azygous 
area  will  at  once  distinguish  it. 

Found  in  the  Kaskaskia  Group,  at  Flag  Pond,  Virginia,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

ZEACRINUS    NITIDUS    U.  Sp. 

Plate    VL   Fig.   5,    azygous  view;   Fig,  4,   view   oi  the  same 
specimen,  opposite  the  azygous  side.    7 he  speci- 
men is  somewhat  flattened. 

Species  below  the  average  size,  much  constricted  above  the 
calvx,  arms  proportionally  large  and  coming  to  a  point  at  the 
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snmmit.  Caljx  Bubheraiapherical,  base  depressed ;  satures  dis- 
tinct; surface  granular. 

Basal  plates  within  the  calyx  and  covered  exterDally  by  the 
column.  Subradials  about  as  wide  as  long,  sharply  bending 
into  the  columnar  cavity  and  upward  so  as  to  form  a  convex 
rim,  for  the  base  of  the  calyx,  and  to  show  full  half  the  length 
of  the  plates  in  a  lateral  view.  First  radials  about  one  half 
wider  than  long,  truncated  the  entire  width  above  and  sepa- 
rated from  the  second  radials  by  a  gaping  uuture.  Second  radi- 
als of  unequal  length,  some  of  them  longer  than  the  ,3rst  radials 
and  others  shorter,  convex  longitudinally,  constricted  on  the 
sides,  four  of  them  pentagonal,  axillary,  and  supporting  upon 
each  upper  sloping  side  a  single  arm ;  the  other  one,  which  is 
opposite  the  azygous  area,  is  quadrangular,  and  has  a  short 
upper  side  and  bears  a  single  arm.  The  species,  therefore,  has 
only  nine  arms. 

The  arms  are  short,  comparatively  large,  very  slightly  fusi- 
form and  composed  of  a  single  series  of  short  plates,  that  are 
more  or  less  cuneiform  iu  the  middle  part  of  the  arms.  Each 
plate  bears  a  pinnule  directed  upward  and  inward,  which  is 
composed  of  long  joints. 

The  first  azygous  plate  is  quadrangular,  a  little  longer  than 
wide,  placed  oblique,  the  lower  eud  abuts  upon  a  subradial,  the 
under  sloping  side  rests  upon  another  subradial,  the  opposite 
side  abuts  the  under  sloping  side  of  the  first  radial  on  the 
right,  and  the  superior  side  abuts  upon  the  second  azygous 
plate.  The  second  azygous  plate  is  larger  than  the  first,  trun- 
cates a  subradial,  and  occupies  almost  the  eutire  width  of  the 
azygous  area.  The  third  azygous  plate  is  quite  small  and  does 
not  seem  to  extend  to  the  first  plate. 

It  is  quite  unneceBsary  to  compare  this  species  with  Z.  bell- 
alas,  above  described,  but  it  may  be  compared  with  the  form 
figured  by  Hall,  as  Z.  maniformis,  which  it  very  much  resem- 
bles. Hall's  specimen,  however,  bears  only  a  slight  resemblance 
to  Z.  maniformis  as  figured  by  Yandall  &  Shuinard.  in  their 
contributions  to  the  Geology  of  Kentucky,  and  we  prefer  to 
compare  our  species  with  that  which  is  the  true  Z.  nianiibrniis. 
Z.  maniformis  has  proportionally  a  longer  and  more  globose 
calyx  and  much  longer  arms  than  our  species.  The  secoud  ra- 
dials in  our  species  are  much  more  constricted  on  the  sides  than 
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they  are  in  Z,  maniformiSy  and  we  are  led  to  infer,  from  the 
figure,  that  it  had  ten  arms  while  our  species  has  only  nine. 

Found  in  the  Kaskaskia  Group,  in  Randolph  County,  Illinois, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurlev. 


SCAPHIOCRINUS  MARTINENSIS,  U.  sp. 

PJate  IVf  Fig.  9,  Calyx,  part  oi  the  column,  and  part'  of  the  anns. 

Calyx  cup-shaped,  more  than  one  and  a  half  times  as  wide  as 
high,  very  evenly  expanding  from  the  column  to  the  top;  sut- 
ures distinct:  surface  smooth  or  finely  granular.  Column  small, 
round  and  composed  of  alternately  thicker  and  thinner  pieces. 

Basals  form  a  little  cup,  with  sharp,  high  angles,  at  tlie  top. 
Subradials  twice  as  large  as  the  basals.  First  radials  larger 
than  the  subradials,  wider  than  high,  truncated  nearly  the  en- 
tire width  for  the  second  radials,  from  which  they  are  separated 
by  a  gaping  suture.  The  upper  part  below  the  gaping  suture 
is  quite  prominent  and  convex  in  the  middle  part,  and  the 
superior  lateral  angles  are  slightly  truncated,  leaving?  the  suture 
at  the  top  depressed.  The  second  radial  or  first  brachial,  in 
the  only  arm  preserved,  in  our  specimen,  has  a  length  greater 
than  the  diameter  at  the  upper  end,  and  the  second  brachial  is 
longer  than  its  greatest  diameter,  axillary,  and  supports  an  arm 
upon  each  upper  sloping  side.  The  two  brachials  together,  are 
round  externally  and  contracted  on  the  sides. 

The  arms  are  short  and  coarse,  one  of  them  divides  on  the 
seventh  plate  and  the  other  n^mains  single  throughout  its 
length.  The  arms  are  composed  of  remarkably  long,  cuneiform, 
alternately  projecting  plates,  that  bear  alternately,  short, 
strong,  long-jointed  pinnules.  Only  pieces  of  the  other  arms 
are  preserved,  in  our  specimen,  but  one  of  them  is  shown  to 
have  had  only  a  single  brachial,  which  is  long,  contracted  in 
the  middle,  at  the  sides,  and  axillary.  The  arms  are  not,  there- 
fore, uniform  in  structure.    The  azygous  side  is  not  visible. 

This  species  is  so  different  from  any  hitherto  described,  that 
no  comparison  with  any  of  them  is  necessary,  in  order  to  dis- 
tinguish it. 

Found  in  the  Kaskaskia  Group,  in  Martin  County,  ludiana, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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8CAPHIOCRINU8  ARR08US,  n.  sp. 

Plate  VI,  Fig,  5,  azygous  view  of  calyx  and  arms. 

All  the  plates  of  the  calyx  and  arms  are  angular  and  present 
a  very  rough  aspect.  The  plates  of  the  calyx,  though  small, 
are  deeply  sculptured.  The  calyx  is  low,  less  than  half  as  wide 
as  high.  The  column  is  obscurely  pentagonal  and  composed 
near  the  calyx  of  thin  plates  radiately  furrowed  near  the  outer 
circumference. 

Basals  small,  hidden  by  the  column.  Subradials  small,  wider 
than  high,  directed  outwar«l,  hexagonal,  except  the  one  on  the 
azygous  side,  which  is  truncated  at  the  top  and  heptagonal, 
each  one  is  produced  into  an  angular  node,  at  the  central  part. 
First  radials  pentagonal,  about  half  as  high  as  wide,  sharply 
angular,  or  having  a  ridge  at  the  upper  part  and  a  radiating 
ridge  from  the  central  part  to  each  adjoining  subradial.  Hori- 
zontally truncated  the  entire  width  of  the  plate  on  top,  where 
the  suture  is  gaping.  Second  radials  quadrangular,  about  half 
as  long  as  wide,  sharply  angular  in  the  central  part;  sutures 
gaping.  Third  radials  pentagonal,  nearly  as  high  as  wide,  axil- 
lary, sharply  angular  in  the  central  part,  upper  sides  very  steep 
and  each  supporting  an  arm. 

The  bifurcation  of  the  arms  is  not  uniform,  in  the  different 
rays.  The  one  on  the  left  of  the  azygous  area  bifurcates  on  the 
fourth  plate,  while  the  four  on  the  right  of  the  azygous  area 
bifurcate  on  the  sixth  plat«.  One  of  the  arms  does  not  bifurcate 
again,  but  the  other  one  bifurcates  once,  though  not  at  uniform 
distances  from  the  first  bifurcation.  This  method  of  dividing 
the  arms  gives  to  the  species,  in  the  upper  part,  thirty  arms. 
The  arms  are  angular  externally,  and  composed  of  slightly  cunei- 
form plates  that  bear  coarse  pinnules. 

The  azygous  plates  an^  sculptured,  the  central  part  of  each 
being  most  prominent,  and  arranged  in  alternate  order,  the  first 
one  IS  inserted  obliquely  between  the  subradial  and  a  first  radial. 

The  calyx  of  this  species  resembles  the  calyx  of  Scapbiocri- 
BUS  bonoensis,  but  the  arms  are  not  half  as  numerous  and  are 
wholly  different,  after  the  first  division.  We  do  not  know  of 
any  other  species  with  which  it  is  necessary  to  com])are  it. 

Pound  in  the  Keokuk  Group,  in  Washington  county,  Indiana, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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HYDREIONOCRINUS    SANCTILUDOVICI,    Worthen. 

Plate  Vly  Fig,  2,  view  of  the  type. 

Prof.  Worthen,  in  Volume  VIII  of  the  Geo.  Sur.  of  Illinois, 
pa^e  98,  gave  a  short  description  of  this  species,  under  the 
name  of  ^^Eupacbycrinus  sanctiludovici,^'  but  did  not  illus- 
trate it.  We  have  figured  the  type  of  the  species,  which  is 
very  fragmentary,  as  stated  by  Prof.  Worthen,  but  from  the 
expanded  summit  of  the  vault  and  the  short,  strong:  spine, 
shown  on  the  right  of  th^  illustration,  we  suppose  it  to  belong 
to  the  genus  Hydreionocrinus,  to  which  we  have  referred  it.  It 
occurs  in  the  St.  Louis  Group,  at  St.  Louis,  Missouri,  and  from 
his  imperfect  description  and  our  illustration,  the  species  may 
be  identified. 


HYDREIONOCRINUS  SUBSINUATUS,   U.  Sp. 

Plate  VI,   Fig  11,  azygous  side    view  of  the  calyx;  Fig,   12, 
basal  view  of  same  specimen;  Fig,  18,  azygous  side  view 
of  another  specimen,  preserving  part  of  the  spi- 
nous second  radials;  Fig,  14,  basal  view 

of  same  specimen. 

Calyx  depressed,  saucer-shaped,  slightly  concave  below,  longi- 
tudinally concave  on  the  ventral  side;  sutures  distinct;  surface 
smooth.  When  viewed  from  above  or  below,  hexagonal,  in  out- 
line, by  reason  of  the  truncated  first  radials,  and  the  concave, 
wide  azygous  area.    Column  round. 

Basals  form  a  pentagon  one-half  wider  than  the  column,  with 
a  central,  columnar  cavity  surrounded  by  an  external  rim,  for 
the  support  of  the  attaching  column.  Subradials  of  moderate 
size,  three  of  them  apparently  pentagonal,  though  as  each  one 
abuts  upon  two  basals,  where  there  is  an  obsure  angle,  they 
are  really  hexagonal.  The  two  adjoining  the  azygous  area  are 
heptagonal.  They  curve  very  slierhtly  down  to  the  basals,  and 
upward,  toward  the  acute  angles  between  the  first  radials. 
They  are  not  uniform  in  size  or  shape;  the  heptagonal  plate 
on  the  right  of  the  azygous  area  is  the  wider,  and  the  one  on 
the  left  the  longer  one.  First  radials  twice  as  wide  as  high, 
truncated  the  entire  width  above,  much  thickened  within,  and 
separated  from  the   second   radials,    on   the   outer   face,  by  a 
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^apin^  suture,  but  immediately  within,  a  straip^ht  ridge  extends 
from  one  outer  angle  to  the  other  having  a  furrow  on  each  side 
so  as  to  form  a  hinge  on  which  the  second  plates  articulate; 
behind  this  hinp:e  in  the  middle  part  of  each  plate,  there  is 
a  socket  for  the  reception  of  a  tooth-like  projection.  Second 
radials  short  and  heavy  and  produced  externally  in  a  moder- 
ately strong  spine. 

First  azygous  plate  longer  than  wide,  pentagonal,  upper  side 
short;  abuttinc:  below  on  a  subradial  and  resting  very  slightly 
oblique  between  another  subradial  and  the  under  sloping  side 
of  the  first  radial  on  the  right.  Second  azygous  plate  longer 
than  wide,  truncates  a  subradiaJ,  abuts  upon  the  superior 
lateral  side  of  the  first  radial  on  the  left,  and  the  first  and  third 
azygous  plates  on  the  right.  Third  azygous  plates  longer  than 
wide,  truncates  the  first  azygous  plate,  and  abuts  upon  the 
superior  lateral  side  of  the  first  radial  on  the  right.  The  second 
and  third  azygous  plates  are  hexagonal,  but  the  plates  abut- 
ting the  superior  side  are  not  preserved  in  our  specimens.  A 
small  part  of  a  proboscis  is  preserved  in  one  of  our  specimens, 
that  shows  some  heavy,  transversely  furrowed  plates. "J^Other 
parts  not  preserved. 

This  species  is  so  different  from  any  other  referred  to  this 
genus,  that  no  comparison  will  serve  further  to  distinguish  it. 
There  is  a  possibility  that  it  is  a  ZeacriDus,  but  we  think  it  is 
not. 

Found  in  the  Upper  Coal  Measures,  at  Kansas  City,  Missouri, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

HYDREIONOCRINUS  NODULIFERU8,  n.  Sp. 

Plate  VI,  Fig,  15,   view  opposite  the   azygous  area;    Fig.   10, 

azygous  view  of  the  same  specimen;  Fig.  17,  basal 

view  of  the  same,  showing  the  protruding 

pait  of  the  second  radials. 

Calyx  bowl- shaped,  twice  as  wide  as  high;  columnar  cavity 
abrupt ;  plate  gently  convex ;  sutures  slightly  beveled ;  surface 
granular.    Column  round. 

Basals  sunken  in  the  columnar  cavity  and  only  slightly  larger 
than  the  diameter  of  the  column.  Subradials  of  moderate  size, 
-^  G. 
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four  of  them  apparently  pentagonal  but  really  hexEkgonal, 
because  ot  abutting  two  basal  plates,  one  of  them  heptagonal, 
by  reason  of  being  truncated  by  the  second  azygous  platie. 
The  lower  ends  curve  abruptly  into  the  columnar  cavity  and 
the  superior  ends  more  gently  upward  toward  the  acute  angles 
between  the  fii-st  radials.  First  radials  one-third  wider  than 
high,  truncated  the  entire  width  above,  thickened  within  and 
separated  from  the  second  radials,  on  the  out^er  face,  by  a 
gaping  suture,  but  immediately  within,  a  straight  ridge  extends 
from  one  outer  angle  to  the  other,  having  a  furrow  on  each 
side,  so  as  to  form  a  hinge,  on  which  the  second  plate  articu- 
lates. Second  radials  of  three  kinds;  the  one  opposite  the 
azyous  area  is  twice  as  long  as  wide,  rounded  externally,  con- 
tracted in  the  middle,  serrated  or  bearing  small  nodes  at  the 
lower  end,  where  it  projects  beyond  the  first  radial,  and  axil- 
lary at  the  superior  end,  where  it  bears  two  arras.  The  plates 
on  each  side  of  the  azygous  area  are  of  the  same  form  but 
shorter  and  project  farther  beyond  the  first  radials,  where  the 
nodes  are  stronger,  and  the  central  one  almost  spine-like.  The 
two  lateral  second  radials  are  still  shorter,  having  a  width  and 
depth,  each,  greater  than  the  length,  and  projecting  still  more 
beyond  the  first  radials,  showing  a  remarkably  wide  gaping 
suture.  The  central  nodes  are  really  small  spines.  Each  second 
radial  bears  upon  the  upper  sloping  sides  two  arms  which 
make  ten  arms  in  this  species. 

The  arms  are   composed   of   a   single   series   of  rather  long 
plates,  each  one  of  which  boars  a  central  tubercle  or  node. 

The  first  azygous  plate  is  quadrangular  and  rests  between 
a  subradial  and  the  under  sloping  side  of  the  first  radial  on 
the  right.  It  does  not  appear  to  abut  upon  a  subradial  below, 
but  comes  to  a  point  near  the  angle.  The  second  azygous 
plate  truncates  a  subradial  and  rests  between  the  superior  lat- 
eral side  of  the  first  radial  on  the  left  and  the  upper  sloping 
side  of  the  first  azygous  plate  on  the  right.  The  third  azygous 
plate  truncates  the  first  and  abuts  against  the  very  short 
lateral  side  of  the  first  radial  on  the  right.  The  second  radials 
and  the  arms  are  quite  different  from  anything  heretofore  de- 
sc^ribed  and  will  serve  to  distinguish  it  from  all  other  species. 
Possibly,  it  may  belong  to  Zeacrinus,  though  it  has   no   close 
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resemblance  to  any  species  described,  in  that  genus.  The  sum- 
mit of  the  proboscis  will  determine  whether  it  belongs  to 
Hydreionocrinus  or  Zeacrinus, 

Found  in  the  Upper  Coal  Measures,   at  Kansas  City,   Mis- 
souri, and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 


HYDREIONOCRINUS   CRASSIDISCUS,  XL.  sp. 

Plate  VI,  lig.  18,  basal  view;  Fig.  19,  azygous  side  view  of 

the  calyx. 

Calyx  discoid,  slightly  concave  below,  plates  Qonvex;  sutures 
distinct,  surface  granular.    Column  round. 

Basals  form  a  pentagon  one-third  wider  than  the  columnar 
cicatrix,  which  is  concave  and  radiately  furrowed,  for  the  sup- 
port of  the  attaching  column.  Columnar  canal  very  small. 
Subradials  directed  horizontally,  convex,  of  unequal  size,  the 
one  on  the  right  of  the  azygous  area  being  the  larger  and 
wider  one;  each  one  is  hexagonal.  First  radials  twice  as  wide 
as  long,  convex,  sutures  depressed,  directed  almost  horizontally, 
so  as  to  give  the  calyx  a  height  little  if  any  more  than  the  thick- 
ness of  the  plates;  separated,  on  the  outer  face,  from  the  sec- 
ond radials,  by  a  gaping  suture,  but  immediately  within,  a 
straight  ridge  extends  from  one  outer  anecle  to  the  other,  hav- 
ing a  furrow  on  the  outside  and  depression  on  the  inside  so  as 
to  form  a  hinge  on  which  the  second  radial  plates  articulate. 
Second  radials  not  preserved  in  our  specimen. 

First  azygous  plate  quadrangular,  longer  than  wide,  resting 
between  a  subradial  and  the  first  radial  on  the  left,  and  the 
under  sloping  side  of  the  first  radial  on  the  right.  The  lower 
end  does  not  reach  the  second  subradial,  as  is  usual  in  this 
genus.  Second  azygous  plate  longer  than  wide,  truncates  the 
first  azygous  plate,  and  separates  the  superior  lateral  sides  of 
the  two  adjoining  first  radials.  The  third  azygous  plate  barely 
touches  a  first  radial. 

Other  parts  of  this  species  unknown,  but  the  calyx  is  so  dif- 
ferent from  any  other  described  species  that  no  comparison  is 
necessary  to  distinguish  it. 

Found  in  the  Upper  Coal  Measures,  at  Kansas  City,  Missouri, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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HYDREIONOCRINUS  GRANULIFERU8,  n.  sp. 

Plate  F/,  Fig.  20,  azygoua  side  view  of  calyx  and  one  second 
radial;  Fig.  21,  basal  view  of  same  specimen. 

Calyx  bowl-shaped,  about  twice  as  wide  as  high,  concave  at 
the  azygous  area,  columnar  cavity  abruptly  depressed,  sutures 
distinct;  surface  very  granular;  column  round. 

Basals  sunken  and  nearly  covered  by  the  column.  Subradials 
curved  abruptly  into  the  columnar  depression  and  almost  as 
rapidly  up  toward  the  acute  angles,  that  extend  high  between 
the  first  radials;  three  hexagonal,  the  other  two  hepta^onal;  all 
the  angles  are  depressed,  as  in  Barycrinus.  First  radials  twice 
as  wide  as  high,  truncated  the  entire  width  above,  much  thick- 
ened within,  and  separated  from  the  second  radials,  on  the 
outer  face,  by  a  gaping  suture,  but  immediately  within,  a 
straight  ridge  extends,  from  one  outer  angle  to  the  other,  hav- 
ing a  furrow  on  each  side,  so  as  to  form  a  hinj^e,  on  which  the 
second  radials  articulate;  behind  the  inner  furrow,  in  the  mid- 
dle part  of  each  plate,  there  is  a  notch  for  the  arm  furrow,  and 
immediately  in  front  of  the  notch  there  is  a  node  that  seems  to 
have  been  for  a  socket  in  the  succeeding  plate.  Second  radials 
nearly  twice  as  wide  as  high,  concave  in  the  middle,  pentagonal, 
axillary  and  supporting  on  the  upper  sloping  sides  the  free 
arms. 

First  azygous  plate  twice  as  long  as  wide,  pentagonal,  abut- 
ting below  against  a  subradial,  and  resting  obliquely  between 
another  subradial  and  the  under  side  of  the  first  radial  on  the 
right.  Second  azygous  plate  twice  as  long  as  wide,  truncates 
a  subradial  and  abuts  upon  the  superior  lateral  side  of  the  first 
radial  on  the  left,  and  the  first  and  third  azygous  plates  on 
the  right.  Third  azygous  plate  about  as  long  as  wide,  trun- 
cates the  first  azj'gous  plate  and  abuts  upon  the  short  superior, 
lateral  side  of  the  first  radial  on  the  right. 

The  arms  and  proboscis  are  not  preserved,  but  there  is  little 
doubt  about  the  generic  reference,  and  the  species  is  so  marked, 
that  it  is  unnecessary  to  compare  it  with  any  other  for  the 
purpose  of  distinguishing  it. 

Found  in  the  Opper  Coal  Measures,  at  Kansas  City,  Missouri, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  DICHOCRINIDiE. 

TALAROCRINU8  TRIJUGIS,  n.  Sp. 

Plate  III,  Fifi^.  9,  basal  view;  Fig.  10,  summit  view;  Fig.  11, 

view  opposite  the  azygous  side. 

General  form  of  the  calyx  and  vault  subelliptical.  Calyx  glo- 
bose, truncated  below ;  plates  convex ;  sutures  depressed ;  surface 
smooth. 

Basals  pentagonal  and  forming  a  very  low  cup  or  disc,  one- 
fourth  the  height  of  the  calyx,  with  a  subelliptical  columnar 
depression  having  a  small  circular  facet  for  the  articulating  end 
of  the  column.  First  radials  large,  convex,  as  wide  as  high, 
four  are  nearly  of  the  same  form  and  rest  on  straight  edges  of 
the  basals,  while  the  other  one  rests  in  the  obtuse  angle  formed 
at  the  union  of  the  two  basals,  the  summit  supports  two  very 
short,  double,  second  radials,  in  the  middle  two-thirds  of  its 
width,  and  one  side  of  an  interradial,  on  each,  slightly  obhque^ 
superior,  lateral  edge.  There  are  two  double  arm  openings  to 
the  vault  over  each  first  radial  plate,  or  one  double  arm  open- 
ing over  each  short  double  second  radial.  Hence  there  are 
four  arm  openings  to  each  radial  or  twenty  small  arms  in  the 
species. 

A  small,  regular  interradial  rests  between  the  superior  lateral 
sides  of  the  first  radials  and  separates  the  short  second  radials 
and  unites  with  the  plates  of  the  vault.  The  first  azyc:ous  plate 
is  in  line  with  the  first  radials,  it  is  larger  and  longer  and  ex- 
tends above  the  top  of  the  first  radials.  It  supports  a  range 
of  three  plates,  as  near  as  can  be  ascertained  from  our  speci- 
men, which  are  followed  by  plates  of  about  the  same  size  to  the 
azygous  opening  at  the  top  of  the  vault. 

The  vault  is  elevated  at  the  arm  openings  and  sharply  de- 
pressed  at  the  interradial  spaces.  The  arm  openings  are  directed 
obliquely  downward.    The  summit  ol  the  vault  is  convex  with 
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three  elevated  subspinous  plates  in  the  center,  and  otherwise 
covered  with  polysronal,  convex  and  spinous  plates.  A  spinous 
plate  is  over  the  line  that  separates  the  double  arm  opening  in 
each  of  the  five  radial  series.  The  azygous  opening  is  near  the 
margin. 

This  species  is  the  same  mentioned  in  Volume  V,  page  537, 
of  the  Geological  Survey  of  Illinois,  under  the  name  of  "Dichocri- 
nus  cornigerus,  Schumard?"  and  the  calyx  of  which  is  figured, 
under  that  name  on  plate  20,  Fig.  6a,  6b,  and  6c.  The  calyces 
of  the  two  species,  though  somewhat  different,  resemble  each 
other,  but  the  resemblance  disappears  when  the  calyx  and  vault 
are  found  together.  In  T.  cornifrerus,  the  vault  is  much  larger 
than  the  calyx  and  constructed  on  a  different  plan  from  the 
vault  in  this  species  so  that  the  vaults  could  not  be  mistaken 
for  each  other,  in  any  case.  In  this  species  the  calyx  is  larger 
than  the  vault,  and  the  depressed  interradial  spaces  and  pro- 
longed radial  areas  are  peculiar.  The  azygous  areas  have  little 
resemblance  in  the  two  species. 

Found  in  the  St.  Louis  Group,  at  Rose  Claire,  in  Hardin 
county,  Illinois,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  TAXICBINIDJE. 

FOBBESOCBINOS  PYRIPOnMIS,  D.  Sp. 

Plat''  IV.  Fig.  1,  view  of  an  almost  entire  specimen. 

General  foiui  of  the  calyx  and  arms,  together,  Bnbovate  or 
Bomewbat  pear-shaped,  which  suggested  the  specific  name.  The 
column  is  round,  large  and  tapers  rapidly  from  the  calyx,  where 
it  is  composed  of  very  thin  plates. 

The  calyx  constitutes  more  than  hall  the  length  of  the  body 
it  is  wider  than  high  and  somewhat  obconoidal  or  funnel- 
shaped  above  the  column.  The  plates  are  convex.  The 'inter- 
radial  areas  are  long  and  narrow,  slightly  flattened  and  de- 
pressed below  the  radial  series,  which  are  gently  rounded. 

Basal  plates  not  observed.  Subradials  rather  small.  Primary 
radials  twice  as  wide  as  high,  convex  on  the  outer  face,  pentag- 
onal, hexagonal,  or  heptagonal,  depending  upon  the  number  o! 
interradials  that  abut  upon  them  laterally ;  four  in  each  of  four 
series  and  only  three  in  one  of  the  lateral  series;  concave  on 
the  upper  sides,  immediately  below  which,  they  are  most  pro- 
tuberant. The  upper  plates  sliffhtly  overlap  the  next  lower 
ones,  in  the  middle  part,  though  not  by  a  little  toothlike  pro- 
jection, as  in  ForbesocrJBUs  agassizi.  This  projection  is  de- 
scribed as  a  distinct  plate  and  called  a  "small  patelloid  plate," 
by  Hall,  in  the  Geological  Report  of  Iowa,  vol.  1,  pt.  2,  p.  631, 
and  we  find  that  error,  in  respect  to  F.  a^assizi,  transferred  to 
the  definition  of  the  genus,  in  the  "Revision  of  the  Pala?ocrino- 
idea,"  by  Wachsmath  &  Springer,  page  51,  where  they  saj- 
"The  sutures  of  the  radial  and  arm  plates  strongly  sinuate, 
and  partly  occupied  by  additional  patelloid  plates."  The  tooth- 
like projection,  in  Forbesocrinus  agassizi,  is  not  a  separate 
plate;  there  are  no  patelloid  plates  in  any  species  of  Forbeso- 
crians,  aod  it  is  not  too  much  to  say,  they  have  no  existence, 
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in  any  known  species  of  the  Palfleocrinoidea.    They  did  not  be- 
long to  the  economy  of  that  order  of  animals. 

There  are  three  secondary  radials  in  each  series,  each  one  is 
twice  as  wide  as  high,  and,  though  hexagonal,  and  heptagonal, 
and  of  the  same  general  form,  as  the  first  radials,  they  are  much 
smaller.  The  upper  concave  faces  of  the  third  secondary  radials 
incline  less,  from  the  central  apex,  than  they  do  in  the  axillary 
plates  of  the  primary  radials.  The  tertiary  radials  vary  in 
number,  from  five  to  nine,  in  the  different  series,  they  are  thin- 
ner and  proportionally  wider  than  either  of  the  lower  series,  and 
being  located,  at  the  greatest  circumference  of  the  body,  they 
are  arranged  transversely,  instead  of  being  inclined  to  the  right 
and  left,  as  in  the  primary-  and  secondary  series.  The  next 
division  takes  place,  in  one-half  of  the  rays,  from  the  seventh  to 
the  tenth  plate,  but  no  division  is  shown  to  take  place,  in  our 
KX)ecimen  in  the  other  half  of  the  rays,  notwithstanding  one  of 
them  is  preserved  as  far  as  the  sixteenth  plate.  In  the  higher 
rays,  the  plates  are  thin  and  transversely  arranged,  but  the  upper 
face  of  each  one  is  moderately  concave,  and,  in  the  middle  part, 
slightly  overlapped  by  a  projection  from  the  next  succeeding 
plate,  as  in  the  primary  and  secondary  series.  The  transverse, 
arcuate  sutures  are  distinct  and  the  slight  overlapping  does  not 
destroy  the  depression,  but,  on  the  contrary,  it  is  correspond- 
ingly depressed.  There  are,  in  the  upper  part,  therefore,  sixty 
arms. 

The  interradial  areas  are  not  of  exactly  the  same  shape,  nor 
are  they  filled  with  exactly  the  same  number  of  plates,  though 
they  have  elongated,  subovate,  or  lance-subovate  outlines, 
pointed  above.  There  are  from  eighteen  to  twenty-five  plates, 
in  each  regular  interradial  area,  but,  on  account  of  an  injury 
to  our  specimen,  at  the  azygous  interradius,  the  number  of  plates 
in  that  area  cannot  be  counted.  The  first  regular  interradial 
plate  rests  between  the  upper  sloping  sides  of  the  first  primary 
radials;  in  some  areas  it  is  followed  by  one  plate,  and  in  other 
areas,  two  plates  abut  against  it ;  in  one  area,  it  is  as  large  as 
any  of  the  succeeding  plates,  while  in  other  areas,  there  are  from 
one  to  four  larger  plates  above  it;  in  the  widest  part  of  one  of 
Ihe  areas,  there  are  only  two  rows  of  plates,  while  in  the  others 
tliere  are  three.    The  plates,  however,  become  smaller  toward 
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the  top  of  each  interradius.  The  intersecondary  areas  are  of  the 
same  general  form  as  the  interradial  areas,  but  much  smaller, 
and  contain  from  ei^ht  to  twelve  plates.  In  the  intertertiary  areas 
there  are  two  or  three  sraall  plates  in  line,  one  above  another. 

This  species  is  distinguished  from  others,  by  its  general  forin, 
comparative  length  of  the  calyx,  structure  of  the  rays  and  the 
interradial  areas. 

Found  in  the  Keokuk  Group,  at  Muldrough's  Hill,  Hardin 
County,  Kentucky,  and  now  in  the  private  collection  of  Wm.  F, 
E.  Gurley. 

TAXOCRINU8   CRAWFOBDSVILLENBIB,    n.    Bp. 

Plate  IV,  Fig.  3,  lateral  view  of  calyz,  arma  and  part  of  the 
column. 
This  species  so  much  resembles  what  we  suppose  to  be  Forbes- 
ocrinas  multibracbiatus  ot  Lyon  &  Caeseday,  that  we  will  follow 
the  definition  of  their  species,  as  near  as  practicable,  in  order 
that  the  distinguishing  differences,  if  they  are  of  specific  im- 
portance, may  be  made  moi'e  prominent.  F.  multibracbiatus 
was  not  illustrated  by  the  authors,  and,  as  they  may  have  in- 
cluded more  than  one  species  in  their  definition,  exactly  what 
was  described  may  be  somewhat  doubtful.  They  were  both 
good  paleontologists  and  their  descriptions,  generally,  were 
unexceptionable,  but  in  this  case,  they  gave  Clear  Creek,  Hardin 
County,  Kentucky,  Washington  County  and  Montgomery 
County,  Indiana,  as  the  typical  localities  for  their  species,  and 
as  we  are  quite  sure  no  single  species  of  Forbesocrinus  or  Tax- 
ocrinns  was  ever  found  at  the  three  localities,  we  are  left  in 
doubt,  as  to  what  should  be  included  under  their  specific  name. 
White  described  a  form,  as  T.  multibracbiatus  var.  colletti, 
from  Crawfordaville,  which  is  certainly  distinct  from  F.  multi- 
bracbiatus, and,  we  think,  it  should  be  raised  to  the  rank  of  a 
species,  under  the  name  of  T.  colletti.  The  difference  between 
the  genera  Forbesocrinus  and  Taxocrimis  are  so  poorly  marked 
that  it  is  not  easy  to  say  to  which  genus  such  species  as  we 
have  here  under  consideration  really  belong,  though  we  are  in- 
chned  to  think  that  our  species  should  be  referred  to  Taxocrinus, 
on  account  of  its  azygous  area.  Otherwise,  we  would  refer  it 
to  Forbesocrinus. 
—7  G. 
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In  describing  their  species  they  say  **Body  subglobose  where 
the  arms  are  folded  inward".  This  applies  as  w^ell  to  our 
species.  They  say  **From  the  base  to  the  free  arms  somewhat 
discoid";  this  we  do  not  understand,  because  we  do  not  sup- 
pose the  arms  become  free  until  they  passed  the  interradial 
plates,  and  we  think  their  species  agreed  with  ours  in  this  re- 
spect. They  say  **  Robust,  externally  covered  with  minute  gran- 
ules. Basal  pieces  three,  similar  in  form  and  size,  forming  by 
their  outer  margins  apparently  the  upper  joint  of  the  column, 
slightly  thickened  opposite  the  middle  of  the  pieces.  Subradial 
pieces  five,  in  good  specimens  presenting  five  obtusely  angular  pieces 
disconnected  with  each  other,  resting  apparently  upon  the  supra- 
columnar  piece."  All  these  parts  are  not  visible  in  our  specimen, 
but,  if  we  understand  them  correctly,  the  two  species  may  agree 
in  these  respects. 

They  say  "Radial  pieces,  first  series,  generally,  four  in  each 
ray,  the  first  five  resting  between  the  angular  points  of  the 
subradials  are  regular  in  size  and  form,  four  are  irregular  hex- 
agonal, twice  as  wide  as  high,  the  fifth  jientagonal  and  much 
smaller  than  either  of  the  others.  The  second  and  third  radials 
are  obscurely  hexagonal,  similar  in  form,  differing  slightly  in 
size;  the  fourth  is  axillary,  obscurely  six-sided,  rising  into  a 
long,  angular  point;  on  each  of  its  oblique  upper  sides  sup- 
porting three  pieces  of  the  secondary  radials,  w^hich  are  similar 
in  form  and  nearly  as  large  as  the  first  radials".  Much  of  this 
will  apply  to  our  species,  but  we  think  the  three  secondary 
radials  in  each  series,  in  our  species,  are  much  smaller  than  the 
primary  radials. 

They  say  "The  last  of  these  being  axillary  support  on  their 
upper  oblique  margins  from  four  to  seven  brachial  pieces."  In 
our  specimen  the  ray  on  the  left  and  the  ray  on  the  right  of 
the  azygous  area  have  each  eight  of  these  brachial  pieces,  and 
another  ray  shown  on  the  right  side  of  the  illustration  has  ten, 
and  another  on  the  left  of  the  illustration  has  ten.  And  from 
this  part  to  the  end  of  the  arms  the  number  of  plates  do  not 
agree  in  the  two  species,  though  there  are  sixty  arms  in  each 
syxH'ios. 

In  their  species  there  are  fifteen  regular  interradials,  as  follows: 
Ono,  followed  by  two  in  the  second  range  and  three  in  the  third 
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range,  above  which  there  are  only  two  in  each  range  or  5x2. 
In  our  specimen,  in  the  only  refinilar  interradial  area  in  which 
the  plateB  can  be  counted,  there  are  eighteen,  as  follows:  One, 
followed  by  two  in  the  second  range  and  three  in  each  of  the 
next  foui'  ranges,  above  which  three  plates  may  be  seen.  We 
have  an  impression,  however,  that  the  number  of  plates  in  the 
interradial  areas  is  not  uniform. 

In  their  species  there  are  from  six  to  seven  secondary  inter- 
radials  and  from  three  to  five  tertiary  interradials.  In  our 
species  there  are  from  five  to  seven  secondary  interradials,  but 
no  tertiary  interradials. 

In  their  species  there  are  six  azygous  plates  in  the  order  of 
one,  two,  one,  two.  In  our  species  the  azygous  area  is  larger 
than  the  regular  interradial  areas  and  has  a  series  of  five  long 
*  longitudinally  convex  plates,  in  the  middle  of  the  area,  resting 
upon  the  truncated  upper  side  of  a  basal  plate,  and  extending 
as  high  as  the  third  secondary  radial,  and,  on  each  side  of 
this  ridge  of  plates  there  are  several  smaller  polygonal  plates,  and 
others  extending  beyond.  There  is,  therefore,  no  resemblance 
between  the  azygous  areas  in  the  two  species. 

The  radial  plates,  in  both  species,  as  is  usual  in  this  genus, 
are  concave  on  the  exterior  part  of  the  upper  sides  and  slightly 
overlapped,  in  the  concave  part,  by  the  succeeding  plates. 

Their  species,  therefore,  would  seem  to  be  more  globose  than 
oui*s,  by  reason  of  the  wider  secondary  radials  and  presence  of 
intertertiary  radials.  Our  species  has  more  tertiary  radials 
than  theirs,  differs  in  the  number  and  position  of  the  regular 
interradials,  and  is  so  widely  different,  in  the  azygous  area, 
that  it  alone  will  distinguish  the  species. 

We  have  never  seen  a  specimen,  which  we  knew  belonged  to 
F.  multibracbiatns,  and  we  suppose  it  is  because  their  type 
came  from  Clear  Creek,  Hardin  County,  Kentucky,  and  there 
has  been  error  in  referring  other  species  to  it. 

Found  in  the  Keokuk  Group,  at  Crawfordsville,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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ONYCHOCRINUS  PARVUSj  n.  Sp. 

Plate  IV,  Fig,  5,  azygous  side  view. 

Species  very  small.  Calyx  rather  high,  basin  shaped;  plates 
smooth;  sutures  distinct.  Column  round  and  composed  of 
moderately  long  plates  near  the  calyx. 

Basals  extend  beyond  the  column,  but  our  specimen  is  injured 
at  the  basals  so  the  exact  outlines  are  not  shown.  Subradials 
about  half  as  large  as  the  first  radials  and  nearly  as  long  as 
wide.  One  of  them  is  concave  on  the  upper  face  for  the  recep- 
tion of  a  small  azygous  plate.  The  first  radials  are  wider  than 
long  and  truncated  more  than  half  the  width  for  the  second 
plate,  which  is  the  first  plate  in  the  free  arms.  The  arms  bi- 
furcate on  the  third  plate  (or  the  fourth  in  the  radial  series). 
The  arms  are  round  externally  and  the  plates  more  than  half 
as  long  as  wide ;  sutures  transverse.  The  first  armlet  is  thrown 
off  from  the  second  plat«  after  the  first  bifurcation.  Only  a 
single  azj^gous  plate  is  preserved  in  our  specimen  and  it  is 
slightly  out  of  place.    No  regular  interradials  are  preserved. 

This  species  is  so  much  smaller  than  any  heretofore  described 
that  no  comparison  with  any  of  them  is  necessary  to  distin- 
guish it. 

Found  in  the  Kaskaskia  Group,  at  Shoals,  in  Martin 
county,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  EUCALYPTOCRINID^. 

kucalyptocrinus  wortheni,  n.  sp. 
Plate  /F,  Fig.  2,  lateral  view. 

The  arms  in  the  specimen  illustrated  are  drawn  away  from 
the  summit  about  half  an  inch,  which  ^ives  them  a  bushy  or 
broom-like  aspect;  if  they  were  replaced  between  the  interbra- 
chial  plates  and  closed,  at  the  top,  the  general  form  of  the  body 
would  be  ellipsoidal. 

Body  medium  size,  with  arms  and  interbrachials  in  place  ellip- 
soidal in  outline;  surface  of  the  plates  granular. 

Calyx  a  little  more  than  one-third  the  entire  length  of  the 
body,  bowl  or  urn-shaped,  wider  than  long;  sutures  distinct. 
Column  round,  medium  size.    Basals  developed  in  the  interior. 

First  radials  rather  large,  rapidly  expanding,  and  one-third 
wider  than  high.  Second  radials  nearly  square,  being  only  a 
little  wider  than  high.  Third  radials  rather  larger  than  the 
second,  heptagonal,  greatest  width  at  the  union  of  the  superior 
and  inferior  sloping  sides.  First  secondary  radials  pentagonal, 
about  two-thirds  as  large  as  the  third  primary  radials.  Second 
secondary  radials,  short,  about  one-third  as  large  as  the  second, 
expand  upward,  somewhat  like  an  inverted  frustum,  and  sup- 
port the  tertiary  radials  upon  the  upper  slightly  sloping  sides. 
There  are  three  short  quadrangular  tertiary  radials  below  the 
summit  of  the  interradials,  and  then  the  free  arms  commence 
with  one  or  two  cuneiform  plates  followed  by  interlocking  ones, 
which  maintain  a  somewhat  uniform  size,  until  they  taper  at 
the  summit,  where  the  solid  interbrachials  unite  around  the 
orifice.  The  arms  being  thrown  out  from  between  the  interbra- 
chials, in  our  specimen,  probably,  causes  them  to  appear  larger 
than  they  would  if  they  were  in  place.  They  are  somewhat 
crystalline  and  the  sutures  are  more  or  less  obliterated,  and, 
therefore,  the  interlocking  plates  may  be  indicated,  in  the  illus- 
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tration,  rather  larger  than  they  should  be,  but  if  so  it  is  very 
Uttle. 

The  first  interradial  is  a  large  ten-sided  plate,  quite  as  large 
as  the  second  and  third  primary  radials  together,  and  slightly 
longer  than  wide.  It  is  followed  by  two  long  naiTOW  plates 
that  extend  to  the  top  of  the  third  tertiary  radials.  The  inter- 
secondary  radials  ai'e  single,  truncate  the  third  primary  radials, 
have  the  form  of  the  two  small  interradials  when  united,  but 
smaller  than  the  two  together.  The  solid  interbrachials  are 
rather  thick  below  and  gradually  become  thinner  in  their  up- 
ward extension  and  unite  at  the  summit,  with  each  other  and 
with  the  small  plates  that  surround  the  orifice. 

This  species  is  distinguished  from  others  by  its  general  form, 
and  when  compared  with  E,  crsussus,  which  it  may  be  said  to 
most  resemble,  the  calyx  is  proportionally  much  shorter,  and 
more  uniformly  rounded  and  bowl-like,  and  the  tertiary  and 
secondary  radials  are  wholly  different  in  form  and  in  position. 

Found  by  Prof.  A.  H.  Worthen,  in  the  Niagara  Group,  in 
Wayne  county,  Tennessee,  and  now  in  the  State  Museum,  at 
Springfield,  Illinois.  The  specific  name  is  in  memory  of  the  late 
distinguished  State  Geologist  of  Illinois. 
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Family  RHODOCRINIDiE. 

ooNiASTEKomocRiNUS  IjYONanus,  n.  sp. 
Plate  IV.  F'lff.  4,  view  of  the  vault  and  lateral  prolon^atioDS. 

This  species  is  founded  upon  the  vault  and  lateral  prolonga- 
tions of  the  specimen  illustrated.  It  is  quite  different  from  any- 
thing heretofore  described  or  illustrated,  and,  therefore,  deserves 
illustration  and  definition.  Whether  or  not  one  is  justified  in 
giving  a  specific  nanie  to  such  a  fragment  is  a  question  not  so 
readily  answered.  A  specific  name  should  not  be  an  obstacle  in 
the  way  of  progress,  in  paloBontological  learning.  It  requires 
neither  information  nor  study  to  propose  specific  names,  and 
when  improvidently  or  unjustifiably  proposed,  they  should  not 
be  recognized.  We  think,  as  a  general  rule,  a  specific  name 
should  never  be  given  to  a  specimen,  when,  from  its  definition, 
another  who  may  happen  to  find  a  better  specimen,  in  rocks  of 
the  same  age,  cannot  determine  whether  or  not  it  belongs  to 
the  same  species.  We  have  here,  however,  a  very  complete  part 
of  the  body  of  a  peculiar  crinoid,  about  the  generic  relations  of 
which  there  is  no  doubt,  and,  we  suppose,  whenever  the  calyx 
is  found,  after  our  definition  of  this  part,  that  one  may  readily 
determine  that  it  belongs  to  this  species,  and  it  is  for  that  rea- 
son we  have  felt  warranted  in  giving  to  it  a  specific  name. 

Species  rather  small.  Vault  composed  of  small  polygonal 
plates.  Central  part  of  the  vault  only  slightly  raised  above  the 
lateral  margin  and  composed  of  the  larger  plates.  Instead  of 
a  single  proboscis  arising  from  the  center  of  the  vault,  as  in 
many  palaeozoic  genera,  there  are  six  lateral  prolongations,  five 
of  which  bifurcate,  and  one  tapers  to  a  point  without  a  bifur- 
cation.  There  is  a  shallow,  subovate  depression,  within  the 
margin,  opposite  each  one  of  the  five  bifurcating  lateral  pro- 
longations, but  none  opposite  the  single  prolongation.  Within 
one  of  these  depressions,  near  the  center  of  the  vault,  there  is 
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a  small  orifice  surrounded  with  small  plates— the  anal  opening 
of  some  authors,  and  the  mouth  of  others.  Beneath  the  plates 
of  the  vault  there  are  channels  passing  between  the  depressions, 
meeting  centrally,  and  connecting  with  each  of  the  prolonga- 
tions; two  small  channels  enter  the  bifurcating  prolongations, 
but  only  one  is  extended  through  the  single  branches,  and  it 
does  not  open  externally.  It  will  be  observed,  that  the  marginal 
plates  of  the  vault  are  continued  upon  the  lateral  sides  of  the 
bifurcations,  except  in  the  case  of  the  single  prolongation,  and 
it  is  evident  the  marginal  circulation  entered  these  prolonga- 
tions, and  also  connected  with  the  central  circulation,  through 
the  channels  above  referred  to.  The  functions  performed  by 
these  lateral  prolongations  are,  therefore,  not  essentially  differ- 
ent from  those  performed  by  the  proboscis  in  other  genera. 
There  is  a  slight  elevation,  within  the  margin,  opposite  the  sin- 
gle prolongation,  and  from  this  point  only  a  single  channel 
seems  to  have  entered  the  prolongation  or  unyoked  feature  of 
this  vault.  The  arms  connected  with  the  body  immediately 
below  the  rim  of  the  vault,  and  some  of  the  fragments  of  the 
arms  are  preserved  on  our  specimen,  though  not  illustrated. 
They  are  small  and  composed  of  a  double  series  of  interlocking 
plates  bearing  small  pinnules. 

This  species  is  distinguished  from  others  known  to  the  authors 
by  the  spreading  of  the  bifurcating  prolongations,  instead  of 
their  curving  around,  so  as  to  cross  ea<5h  other,  and  by  the 
single  extension  which  is  not  known,  bj''  us,  to  exist  in  any 
other  species.  It  is  so  different  from  the  type  of  this  genus, 
and  from  all  defined  species  from  rocks  of  the  same  age,  that 
no  comparison  with  any  of  them  is  necessary. 

Found  in  the  Keokuk  Group,  on  Indian  Creek,  near  Craw- 
fordsville,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley.  The  specific  name  is  in  honor  of  one  of  the  authors  of 
the  genus,  the  late  distinguished  palaeontologist,  Sidnej'  S.  Lyon. 


Family  £UPACHT0£INIX)2. 

ULOCRINTJS  BLAIKl,  D.  sp. 

Plate  V,  Fig.    16,   azygous   view;   Fig.   17,   basal   view,   Fig. 
16,  view  opposite  the  azygouB  area. 

This  IB  the  largest  koowo  species  ia  this  genus.  The  calyx 
has  a  height  of  nine-teiiths  of  an  inch  and  a  diameter  of  one 
and  seven-tenth  inches,  being  nearly  twice  as  wide  as  hish.  The 
base  is  very  gently  rounded  to  the  middle  of  the  subradials, 
above  which  the  calyx  is  almost  cylindrical.  There  is  no  co- 
lumnar depression;  the  plates  are  plain,  and  slightly  beveled  at 
the  sutures;  surface  granular. 

The  basals  form  a  large,  very  gently  convex,  pentagonal 
disc,  three  times  as  wide  as  the  diameter  of  the  column.  The 
column  is  round,  and  there  is  an  impressed  cicatrix,  in  the 
basal  plates,  where  the  column  is  attached,  by  radiate  denticula- 
tions,  near  its  outer  circumference.  Columnar  canal,  pentagonal, 
and  having  the  ends  of  the  rays  rounded.  Subradials  about  an 
lai^  as  all  the  btwals  together,  a  little  wider  than  high,  but  if 
the  plates  were  straightened  the  width  and  length  would  be 
about  equal.  Four  of  them  hexagonal,  by  reason  of  uniting 
with  two  basals,  where  the  angle  is  obtuse,  the  other  one,  which 
supports  the  second  azygous  plate,  heptagonal.  They  rapidly 
curve  upward  in  the  middle  part  and  extend  an  angle  upward 
one-third  the  height  of  the  first  radials.  First  radials  pentag- 
onal, about  one-half  wider  than  high ;  the  superior  fare  is  the 
full  width  of  the  plates,  and  extends  internally  about  one-fonrth 
the  diameter  ol  the  calyx.  The  sutures  are  gaping,  but,  imme- 
diately within,  a  straight  and  furrowed  ridge  extends  from  one 
angle  of  the  plates  to  the  other,  so  as  to  form  a  i-idgc  on  which 
the  second  radials  articulate. 

The  first  azygous  plate  is  quadrangular  and  rests  obliquely 
between  a  subradial  and  the  under  sloping  side  of  the  fii-st 
-8G. 
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radial,  and  abuts  the  lower  side  against  another  subradial,  and 
the  superior  side  against  the  second  azygous  plate.  Second 
azygous  plate  is  more  than  half  as  large  as  the  first,  truncates 
a  subradial  and  rests  an  under  sloping  side  against  the  first 
azygous  plate  and  separates  two  first  radials.  Other  parts  un- 
known. 

This  species  is  so  different  from  either  of  the  others  that  have 
been  described  that  no  comparison  with  any  of  them  is  necessary 
to  distinguish  it. 

Found  by  R.  A.  Blair,  in  the  Upper  Coal  Measures,  near  the 
line  of  Kansas  and  Missouri,  southwest  of  Sedalia,  and  now  in 
the  collection  of  S.  A.  Miller. 


IJLOCRINUS  OCCIDENTALIS,   U.  Sp. 

Plate  VI,  Fig,    6,   view  of  the  basal  plates,  part  of  two  being 

broken  away;  Fig,  7,  interior  view  of  the  same 

specimen]  Fig,  S,  a  subradial  plate. 

The  calyx  of  this  species  is  broadly  rounded,  at  the  base,  with- 
out a  columnar  depression,  gradually  expands  beyond  the  sub- 
radials,  and  has  a  length  greater  than  the  diameter.  The 
sutures  are  distinct,  plates  moderately  thick,  and  peculiarly 
denticulate,  at  the  sides,  to  strengthen  their  union  with  each 
other;  surface  granular.  The  colunm  is  round,  and  there  is  an 
impressed  cicatrix,  in  the  basal  plates,  where  the  column  is 
attached,  by  radiate  denticulations,  near  its  outer  circumfer- 
ence.   Columnar  canal  pentagonal. 

Basals  form  a  cup  about  one-third  as  high  as  wide.  The 
plates  are  longer  than  wide  and  gently  curve  upward  from  the 
columnar  facet.'  The  most  remarkable  curiosity  is  their  pro- 
longation, in  the  interior  of  the  calyx.  They  project  up,  in  the 
interior,  in  the  form  of  a  flve-furrowed,  gradually  expanding, 
thin  cup,  for  the  distance  of  about  one-sixteenth  of  an  inch. 
The  columnar  canal  is  thus  expanded  or  enlarged  within  the 
cavity  of  the  body,  and  extraordinary  solid  parts  are  developed, 
for  muscular  attachment,  and  to  give  strength  to  this  part  of 
tho  body.  The  Ic^ngth  and  breadth  of  a  subradial  is  about 
o(jual;  it  is  convex  and  gradually  expands  to  the  superior 
lat(M*al  angles.    Other  parts  of  this  species  unknown. 
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What  we  have  of  this  species  is  so  different  from  others  that 
have  been  described,  that  no  comparison  is  necessary  to  dis- 
tin^ish  it. 

Found  in  the  Upper  Coal  Measures,  at  Gilpin,  Missouri,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

JBSIOCRINUS  ANGULATUS,    n.  Sp. 

Plate  TT,  Fig.  9,  view  oi  calyx  and  part  of  an  arm  and  three 
azygous  plates.    The  specimen  is  a  little  depressed. 

Calyx  bowl-shaped,  twice  as  wide  as  high;  broadly  truncated, 
below;  plates  tumid  and  angular;  sutures  deep,  most  depressed  at 
the  ane:les;  surface  granular.  Column  round  or  subelliptical  and 
the  end  slightly  inserted  in  the  basal  plates  and  attached  by 
radiating  denticulations  near  the  outer  circumference.  Columnar 
canal  very  small  and  round. 

The  basals  form  a  flat,  pentagonal  disc  about  one-half  wider 
than  the  diameter  of  the  column.  Subradials  large;  four  hex- 
agonal, one  heptagonal,  directed  nearly  horizontally  from  the 
basals  so  as  to  form  a  pentagonal  disc  around  the  basals.  The 
plates  are  subpyramidal  and  angular,  with  the  apex  directed 
downward  so  as  to  leave  about  half  of  the  plates  below  the  level 
of  the  basal  plates,  and  if  the  calyx  is  made  to  stand  upon  a 
plain,  it  will  rest  upon  the  apices  of  the  subradials.  The  supe- 
rior angles  of  the  subradials  are  deeply  sunken,  as  is  usual  in 
Barycrinus,  The  first  radials  are  thick,  heavy  plates,  about 
twice  as  wide  as  high,  truncated  nearly  the  entire  width  above 
and  havin^r  the  facets  inclined  outward  at  an  angle  of  about 
forty-five  degrees.  They  are  couv^ex,  with  a  transverse  obscure 
ridge  in  the  central  part  and  beveled  toward  the  sutures.  The 
superior  face  has  a  transverse  ridge  and  narrow  furrow  near  the 
outer  margin  and  a  broader  furrow  on  the  inside  of  the  ridge; 
the  inner  central  part  is  notched  for  an  arm  furrow.  The  supe- 
rior face  has  the  appearance  of  supporting  a  single  plate,  but 
in  the  part  of  one  of  the  rays  which  is  preserved,  we  see  it  sup- 
ports a  central  axillary  plate  occupying  about  one-third  of  its 
width,  and  a  plate  on  each  side  of  the  axillary  plate  occupying 
the  outer  part  of  it.  Each  of  the  lateral  plates  8U])port8  two 
interlocking  plates  that  have  au  arm  furrow  on  the  inside, 
which  indicates  that  there  are  two  arms  to  each  ray,  or  ten 
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arms  in  the  species,  aud  that  the  two  arm  furrows  unite  within 
the  axillary,  second  radial,  so  as  to  connect  with  the  interior 
of  the  calyx,  through  the  single  notch  or  arm  furrow  in  the  first 
radial.  A  rather  long,  convex,  az3'ffous  plate  truncates  a  sub- 
radial  and  extends  as  high  as  the  top  of  the  first  radials,  where 
it  is  followed  by  two  convex  plates  of  about  e^ual  size,  that 
articulated  with  the  other  plates. 

This  8i)ecies  differs  so  from  other  species  of  jEsiocrinus  tha.t 
it  is  with  some  hesitation  we  refer  it  to  that  genus,  though  the 
general  structure  of  the  calyx,  aside  from  the  sculpturing  of  the 
plates  and  sunken  sutures,  agrees  more  nearly  with  that  genus 
than  with  any  other  that  has  been  defined. 

Found  in  the  Upper  Coal  Measures,  at  Kansas  City,  Missouri 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

EUPACHYCRINUS  PARVUS,  n.  Sp. 

Plate  VI,  Fig,  22,  basal  view  of  calyx ;  Fig,  23,  azygous  side 

view. 

This  is  the  smallest  known  species,  in  this  genus,  and  differs, 
in  every  particular,  from  all  of  them,  except  in  the  number  and 
relative  position  of  the  plates  of  the  calyx.  Calyx  very  low, 
more  than  twice  as  wide  as  high;  subpentagonal  in  outline, 
columnar  cavity  embracing  the  basals  and  nearly  half  of  the 
subradials;  sutures  distinct  and  sunken  at  the  angles;  surface 
smooth. 

Basal  plates  about  one-half  wider  than  the  diameter  of  the 
column;  citatrix  for  the  columnar  attachment  concave,  radi- 
ately  furrowed,  and  pierced  by  a  very  small  pentagonal  colum- 
nar canal.  Subradials  the  larger  plates  of  the  calyx,  though 
not  of  uniform  size,  the  one  on  the  right  of  the  azygous  side 
being  the  larger.  They  abruptly  bend  down  into  the  columnar 
cavity,  where  each  bears  one  or  two  concave  furrows  as  if 
gouged  out  with  a  small  circular  chisel,  and  abruptly  curve  up- 
ward and  reach  nearly  to  the  top  of  the  calyx.  They  are  con- 
vex, externally,  and  the  sutures  are  depressed,  the  depression 
being  most  marked  at  the  angles.  Fii*st  radials  twice  as  wide 
as  high,  pentagonal,  the  lower  angle  extending  neai-ly  to  the 
bottom  of  the  calyx,  truncated  the  entire  width  above,  and 
much  thickened  within;  sutures  gaping,  but  immediately  within, 
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a  straight  ridge  extends  from  one  outer  angle  of  the  t>lates  to 
the  other,  so  as  to  form  a  hinge  on  which  the  second  radials 
articulate. 

Azygous  plates  small,  quadrangular  and  inserted  between  a 
subradial  and  the  under  sloping  side  of  the  first  radial,  on  the 
right,  and  abutting  another  subradial.  It  is  followed  by 
another  plate,  as  indicated  by  the  notch  between  it  and  the  top 
of  the  first  radial  on  the  left. 

Found  in  the  Upper  Coal  Measures,  at  Kansas  City,  Missouri, 
and  now  in  the  collection  of  Wm,  F.  E.  Gurley. 
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ORDER    BLASTOIDEA. 
Family    NUCLEOCBINIDiB. 

NUCLE0CRINU8    GREENEI,   n.  Sp. 

Plate  VI,  Fif^.  24,  aide  view;  Fig,  25,  basal  view. 

Body  elongate,  su  bo  void,  depressed  in  the  interradial  spaces, 
so  that,  viewed  from  either  end,  it  presents  a  five-rayed  out- 
line, obtuse  at  the  angles;  most  deeply  pentalobate  at  the  base, 
less  deeply  above;  greater  width  above  the  middle. 

Base  concave;  basal  plates  very  small  and  sunken  below  the 
radials.  Radial  plates  very  short,  embracing  the  base  of  the 
pseudambulacral  fields,  which  consists  of  a  node  in  the  central 
part  of  each  plate.  Pseudambulacral  fields  very  narrow.  Inter- 
radials  extend  to  the  summit  and  are  centrally  depressed  in 
lanceolate  outline,  but  no  suture  is  discovered,  by  the  side  of 
this  lanceolate  ornamentation.  Azygous  interradius  wider  than 
the  regular  areas,  most  deeply  sunken  at  the  base  and  becom- 
ing  convex  or  more  prominent  near  the  summit  of  the  azygous 
plate  than  the  pseudambulacra.  The  azygous  plate  occupies 
the  entire  Interradius  at  the  union  with  the  basal  plates,  it  be- 
comes gently  narrower  above  and  abuts  upon  the  outer  half  of 
the  azygous  orifice.  The  interradial  plate  is  very  narrow  on 
each  side  of  the  azygous  plate,  pointed  at  the  lower  part,  and 
surrounding  the  azygous  orifice  above,  it  reaches  the  summit. 

Found  by  G.  K.  Greene,  in  whose  honor  we  have  proposed 
the  specific  name,  in  the  Upper  Helderberg  Group,  at  Louis- 
ville, Kentucky,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 


63 

NUCLEOCRINUS    VENU8TU8,  D.  Sp. 

Plate  VI,  Fig.  26,  azygous  side  view;  Fig,  27,  summit  view  of 

same  specimen  from  Louisville;  Fis:,  28,  side  view;  Fig,  29, 

basal  view  of  same;  Fig.  SO,  side  view  of  another 

specimen,  all  from  Columbus,  Ohio. 

Body  eloDgate,  subelliptical,  flattened  or  slightly  concave  in 
the  interradial  spaces,  obtusely  rounded  at  the  pseud  ambulacra; 
greatest  width  about  the  middle. 

Base  nearly  flat.  Basal  plates  slightly  convex.  Radials 
rather  long  and  embracing  the  lower  end  of  the  pseudambu- 
lacral  fields,  and  the  node,  which  terminates  the  pseudambulacra, 
in  the  central  part  of  each  plate.  Pseud ambulacral  fields  nar- 
row, uniform,  in  width,  and  separated  by  a  sharply  angular 
depression.  Interradials  extend  to  the  summit  and  are  centrally 
depressed  in  lanceolate  outline,  but  no  suture  has  been  discov- 
ered, by  the  side  of  this  lanceolate  ornamentation,  to  show  that 
it  is  a  plate,  as  des<;ribed  by  Lyon,  in  the  (Jeological  Survey  of 
Kentucky.  Possibly  the  sutures  are  anchylosed.  This  lance- 
olate depression  has  a  fine,  longitudinal  furrow,  in  the  center. 
On  each  side  of  the  lanceolate  depression  the  surface  is  beauti- 
fully ornamented  with  longitudinal,  crenulated  lines. 

Azygous  interradius  a  little  wider  than  the  regular  areas,  and 
the  azygous  plate  stands  out  prominently  beyond  the  pseu- 
dambulaera  toward  the  summit.  The  longitudinal,  lanceolate 
depression  on  the  azygous  plate,  that  would  seem  to  corre- 
spond with  the  lanceolate  depression,  in  the  regular  areas,  does 
not  correspond  with  the  outline  of  the  azygous  plate.  On  the 
contrary,  the  azygous  plate  is  considerably  larger  and  occupies 
fully  two-thirds  of  the  whole  azygous  interradius.  The  sides 
are  beveled  downward  from  the  azygous  opening  to  the  suture 
line  and  the  summit  is  notched  for  the  orifice.  The  interradial 
plate  in  the  azyerous  area  is  narrow  on  each  side,  pointed  in  the 
lower  part,  notched  for  the  azygous  orifice  and  reaches  the 
summit.    The  surface  is  ornamented  as  in  the  regular  areas. 

There  are  two  elongated  apertures,  at  the  summit  of  each 
pseudambulacra,  which  are  indicated  by  a  raised  rim  in  the  ad- 
joining interradials.  The  central  part  of  the  summit  is  covered 
by  numerous  plates. 
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Fiffs.  26  and  27  represent  a  specimen  from  the  Upper  Helder- 
berg  Group,  at  Louisville,  Kentucky,  m  the  collection  of 
Wm.  F.  E.  Gurley ;  and  Figs.  28  to  30,  two  specimens  from  the 
Upper  Helderberg  Group,  at  Columbus,  Ohio,  in  the  collection 
of  S.  A.  Miller.  Several  other  specimens  have  been  examined 
and  the  forms  from  Columbus,  Ohio,  are  somewhat  rounder 
and  a  little  more  evenly  elliptical  than  those  from  Louisville, 
but  otherwise,  they  appear  to  be  alike  and  we  are  disposed  to 
refer  them  to  the  same  species.  It  will  be  readily  distinguished 
from  N,  lucina  by  the  less  pentalobate  form,  longer  radial 
plates  and  different  surface  ornamentation.  It  is,  in  all  its 
parts,  a  distinct  species.  It  will  be  distinguished  from  A^. 
angalaris,  by  the  narrower  azygous  interradius,  and  much  less 
angular  outline,  when  viewed  from  any  direction,  beside  it  is 
proportionally  a  much  longer  form. 
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Family  aBANATOCBINIDiE. 

GRANATOCRINUS  SPH^ROIDALIS,  n.  Sp. 

Plate    VI,  Fig.  SI,  summit  view;  Fig.  32,  basal   view;   Fig. 
33,  lateral  view,  but  the  artist  overlooked  the 

interradial  sutures. 

Body  small,  subsphaBroidal,  moderately  sunken  in  the  inter- 
radial areas,  so  as  to  give  it  a  pentalobate  aspect;  greatest 
width,  at  the  upper  third,  where  the  diameter  is  greater  than  the 
length ;  broadly  truncated  above  and  concave  in  the  central  part ; 
truncated  below,  and,  when  placed  on  its  base,  will  rest  on  the 
distal  ends  of  the  ambulacra;  columnar  facet  large. 

Basal  plates  small  and  extend  only  slightly  beyond  the  column. 
Badials  extend  about  two-thirds  of  the  length  of  the  body,  with 
distinct  lateral  sutures.  Begular  interradials  one-third  the 
length  of  the  body  and  strone:ly  incurved  Above.  Azygous  in- 
terradial stands  nearly  upright,  above  the  level  of  the  summit 
of  the  other  parts  of  the  body,  where  it  is  pierced  with  the 
azygous  orifice.  Pseud  ambulacra  very  gently  expand,  from  the 
base  to  the  summit,  and  are  distinctly  convex  above  the  thin 
mar8:ins  of  the  radials  on  each  side.  Pore  pieces  about  thirty- 
three  on  each  side  of  a  well  defined  mesial  furrow,  along  which 
their  inner  ends  are  crenate  and  from  which  they  are  directed 
obliquely  downward.  Summit  has  a  rather  large  central  five- 
rayed  opening.  Ovarian  apertures  large  and  situated  on  each 
side  of  the  point  of  each  interradial  piece,  two  of  them  extend- 
ing to  the  azygous  orifice. 

Found  in  the  Kaskaskia  Group,  in  Meade  County,  Kentucky, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley, 
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GRANATOCRINUS  WIN8LOWI,  D.  Sp. 

Plate  VI,  Fig.  34,  side  view;  Fig.  So,    basal   view. 

Body  medium  size,  subspherical,  depressed  convex  in  the  in- 
terradial  areas,  evenly  rounded  in  the  middle  part,  longer  than 
wide,  truncated  very  slightly  at  either  end  ;  columnar  facet  small ; 
8urfa<;e  sculptured  and  tubercular. 

Basal  plates  form  a  large  pentagon  notched  by  the  distal 
ends  of  the  ambulacra.  Radials  extend  less  than  half  the  length 
of  the  body  and  have  strongly  defined  sutures.  Regular  inter- 
radials  more  than  half  the  length  of  the  body  and  incurved  at 
the  summit.  A  longitudinal  line  of  tubercles  ornaments  the 
middle  of  each  interradial  to  its  lower  extension,  which  is  con- 
tinued as  a  double  row,  or  row  on  each  side  of  the  radial 
suture,  to  the  basal  plates,  and  on  each  side  of  these  mesial 
tubercles,  there  are  one  or  two  shorter  rows  of  tubercles. 
Pseudambulacra  rather  rapidly  expand  from  the  base  to  the 
summit  and  are  depressed  in  their  upward  extension  below  the 
thickened  and  tubercular  margins  of  the  radial  and  interradial 
plates,  though,  at  the  lower  end,  their  convexity  rises  higher 
than  the  margins  of  the  radials.  Pore  pieces  between  fifty  and 
sixty  on  each  side  of  a  mesial  furrow,  alone:  which  their  inner 
ends  are  crenate,  and  from  which,  they  are  directed  obliquely 
outward  and  downward.  The  summit  and  azygous  interradial- 
are  so  injured,  in  our  specimen,  that  but  little  can  be  ascei*- 
tained  of  their  characters,  the  ovarian  openings,  however,  are 
quite  small,  and  we  are  not  sure  that  there  is  any  more  than 
one  to  each  interradial  plate. 

The  specific  name  is  given  in  honor  of  the  late  Dr.  J.  C. 
Winslow  of  Danville,  Illinois,  a  personal  friend  of  one  of  the 
authors  and  one  of  the  **old  time''  collectors,  to  whose  patience 
and  zeal  science  has  been  very  greatly  indebted. 

The  specimen  from  which  this  description  is  drawn  was  found 
in  the  drift  at  Danville,  Illinois,  and  is  in  the  collection  of  Wm. 
F.  E.  Gurley.  The  supposition  is  that  it  came  from  rocks  of  the 
age  of  the  Burlington  Group,  a  short  distance  north  of  Dan- 
ville, which  are  uow  deeply  covered  with  the  drift. 
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SUBKINGDOM    CCELENTERATA. 


CLASS  ANTHOZOA. 
ORDER  ZOANTHARIA  RDGOSA. 
Family   CTATHOPHYLLIDiB. 

CAMPOPHYLLUM  KAN8A8ENSE,  n.  sp. 

Plate  VII  Figs,  19  and  20,  calyces;  Figs,  21  and  22,  lateral 

views, 

Corallum  simple,  short,  turbinate,  irregularly  curved,  acute  at 
the  base,  and  irregularly  distorted  in  growth.  Epitheca  thin, 
with  minute  encircling  wrinkles,  interrupted  only  by  the  distor- 
tions in  growth,  and  showing  no  trsice  of  seDta  or  dissepiments 
where  unabraded,  but  if  slightly  worn,  both  septa  and  dissepi- 
ments are  exposed  plainly  to  view.  Calyx  circular,  moderately 
deep,  margin  thin,  from  which  the  sides  gradually  slope  to  near 
the  bottom  of  the  cup,  where  the  septa  curve  to  the  central 
tabulae,  and  the  wall  as  abruptly  thickens.  No  septal  fossula. 
From  twenty-four  to  forty  septa  extending  from  one-third  to 
the  entire  distance  from  the  outer  wall  to  the  center.  Most  of 
them  terminate  before  reaching  half  the  distance  to  the  center, 
but  a  few  are  shown  to  reach  to  the  center.  Secondary  septa 
quite  marginal  and  best  seen  when  the  epitheca  is  eroded  on 
the  outside.  The  tabuloB,  as  seen  in  the  central  area  of  the 
calyx,  are  flat  and  smooth  except  where  penetrated  by  the 
septa.    The  outer  vesicuPar  zone  is  thin  and  vesicles  rather  large. 

Our  specimens  are  only  about  an  inch  in  length,  and  we  think 
they  represent  a  small  turbinate  species.  The  species  evidently 
belong  to  this  genus,  from  the  vesicular  outer  zone,  incomplete 
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tabulae  and  short  septa,  but  it  is  widely  separated  from  C.  tot- 
quium,  the  only  other  form  yet  defined,  from  the  Coal  Measures 
of  this  country,  not  only  in  size  and  shape,  but  in  the  internal 
structure  and  form  of  the  calyx. 

Found  in  the  Upper  Goal  Measures,  at  Kansas  City,  Missouri, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

Family  FAVOSITIDiE. 

MICHELINIA   BRANNERI,    U.  sp. 

PlatelVII,  Figri2^  side  view;  Fig.  13,  summit  view. 

About  half  Jthe  len^li  of  our  specimen  is  covered  with  an  epi- 
theca ;  transversely,  it  is  somewhat  elliptical  and  the  summit  is 
convex.  However,  we  would  infer,  that  the  species  is  more  or 
lefes  globular,  ovoid  or  elliptical,  in  the  upper  part,  and  has  an 
irregularly  convex  summit.  The  lower  part  expands  more  or  less 
from  the  base,  or  place  of  attachment  to  some  foreign  object, 
and  is  covered  with  a  dense,  transversely  wrinkled  epitheca. 
The  corallites  are  polygonal  and  extremely  variable  in  size, 
some  are  minute  and  others  are  very  large;  they  open  in  all 
directions,  and  some  parts  of  the  corallum  are  more  promment 
than  other  parts,  which  produces  an  irregular  summit.  The 
calyces  are  deep,  and  the  walls  are  thin,  even  where  the 
wrinkled  epitheca  unites  with  the  corallites,  the  margin  is  ex- 
ceedingly thin. 

This  species  is  evidently  related  to  M,  eugeneie,  but  we  think 
it  is  a  larger  species  and  distinguished  by  having  larger  coral- 
lites, deeper  calyces,  more  dense  and  strongly  wrinkled  epitheca 
and  a  larger  base. 

Found  in  the  Coal  Measures,  at  Danville,  Illinois,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley.  The  specific  name  is  in 
honor  of  Prof.  J.  C.  Branner,  of  Leland  Stafford,  Jr.,  University. 
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SUBKINGDOM  MOLLUSCOIDA. 


ORDER  "LTOPOMATA. 

■ 

Family  LINaXJIilDiE. 

LINGULA  INDIANENSIS,  11.  Sp. 

Plate  Vlly  Fig.  1,  ventral  valve. 

Subovate  or  nearly  subelliptical  in  outline ;  greatest  width 
below  the  middle;  length  nine-tenths  of  an  inch,  greatest  width 
six-tenths  of  an  inch,  or  one-half  longer  than  wide.  Apical 
end  somewhat  truncated,  anterior  extremity  more  uniformly 
rounded.  Sides  gently  convex.  Valves  very  moderately  convex 
in  the  central  part  and  flattened  near  the  margins.  Beaks  not 
prominent.    Color,  light  brown  or  yellowish  brown. 

Concentric  strise  very  fine  near  the  beaks,  and,  therefore,  in 
the  younger  stages  of  growth  but  becoming  coarser  and  more 
distant  and  somewhat  undulating  toward  the  anterior  end  and 
lateral  margins. 

There  is  no  described  species  from  Subcarboniferous  rocks 
having  the  general  form  of  this  one,  and  it  would  not  throw 
any  light  upon  it,  to  compare  it  with  subovate  or  subelliptical 
forms  from  Silurian  or  Devonian  rocks. 

Found  in  the  Keokuk  Group,  at  Crawfordsville,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  DISCINIBiE. 

DISCINA  ILLINOIBENSIS,    n.  Sp. 

Plate   VII,   Fig,   2,   dorsal  view;    Fig,  3,   inferior  of  ventral 

valve;  Fig.  4,  dorsal   valve  ol  another  specimen;  Fig. 

5,  interior  of  dorsal  vaJve  of  another  specimen. 

Shell  large,  subcircular  in  mar^nal  outline,  or  slightly  oval, 
longitudinally;  height  nearly  or  quite  equal  to  one-half  the 
diameter.  Apex  prominent,  acute,  and  situated  centrally  or 
slightly  posterior  to  the  central  part  of  the  shell,  and  moder- 
ately incurved.  The  sides  slope  rapidly  from  the  apex  for  one- 
third  the  height  of  the  shell  and  then  more  and  more  gently 
to  the  margin,  though,  on  the  anterior  side  the  shell  is  more 
compressed  toward  the  margin  than  it  is  on  the  posterior  part. 

Surface  marked  by  irregular  radiating  lines  or  striations,  and 
by  strong  concentric  elevated  lines.  The  fltrioe  and  elevated 
concentric  lines  become  more  and  more  conspicuous  toward  the 
margin.  The  lower  valve  shows  a  depression  on  the  side  of  the 
foramen,  but  our  specimen,  as  shown  by  figure  3,  is  somewhat 
broken  and  pressed  out  of  shape.  The  concentric  lines  are 
strongly  impressed  upon  it. 

The  two  specimens  shown  by  figures  2  and  3  are  from  the 
Coal  Measures,  in  Knox  county,  Illinois,  and  the  two  specimens 
shown  by  figures  4  and  5  are  from  Peoria  county,  Illinois.  We 
refer  them  all  to  the  same  species,  though  we  look  upon  figure 
2  as  the  best  preserved  and  most  typical.  They  are  all  in  the 
collection  of  Wm.  F.  E.  Gurley.  Figure  5  shows  the  interior  of 
the  upper  valve  and  where  the  shell  is  abraded  the  concentric 
lines  are  strongly  marked  in  the  stone. 

This  species  is  so  far  removed  from  Discina  nitida,  that  no 
one  would  be  enlightened  by  making  a  comparison  with  it.  It 
is  more  nearly  related  to  Discina  convexa,  described  from  the 
Upper  Coal  Measures,  in  the  valley   of  the  Verdigras  river,  in 
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Kansas,  aud  not  uncommon  at  Kansas  City,  Missouri.  In  /). 
coDvexa  there  is  a  shallow  depression  directly  under  the  beak, 
on  the  posterior  side,  which  is  not  manifest  in  this  species.  In 
I).  coDvexa  the  beak  is  more  obtuse,  less  incurved,  and  situated 
nearer  the  posterior  margin,  than  it  is  in  this  species.  The 
radiating  lines  that  ornament  the  dorsal  valve  in  this  species 
have  not  been  noticed  in  D,  convexa,  beside  this  species  seems 
to  be  the  smaller  of  the  two. 


DISaNA  MUNDA,  U.  Sp. 

Plate  Vly  Fig,    6,  dorsal  view;  Fig.  7,  lateral  view  of  the  same 

valve. 

Shell  medium  size,  elliptical,  height  less  than  one-third  the 
lensrth.  Dorsal  valve  most  convex  anterior  to  the  beak  and 
near  the  posterior  third  of  the  shell,  from  which  part  it  slopes 
regularly  to  the  lateral  and  anterior  margins.  Beak  acute  and 
situated  almost  directly  above  the  posterior  margin  of  the 
shell.  The  shell  is  concave  from  the  point  of  the  beak  to  the 
posterior  niargin. 

Surface  jet  black  and  marked  by  fine  concentric  lines  only 
just  visible  to  the  unaided  eye. 

We  know  of  no  species  with  which  it  is  necessary  to  com- 
pare this  one. 

Found  in  the  Upper  Coal  Measures  at  Kansas  City,  Missouri, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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ORDER  ARTHROPOMATA. 
Family  BHYNCHONBLLIDJE. 

EATONIA  COULTERI,    n.  Sp. 

Plate  Vllf  Fig,  8.  ventral  view,  Fig.  9,   dorsal   view;  Fig,  lOy 

cardinal  view;  Fig,  11,  front  view. 

Shell  medium  size,  longitudinally  ovoid,  fully  as  wide  as  long 
and  two-thirds  as  thick,  gradually  expanding  from  the  beaks, 
at  first,  then  more  rapidly,  and  finally  broadly  rounded  at  the 
sides;  truncated  at  the  anterior  end.  Surface  marked  by  fine, 
radiating,  bifurcating  strioe. 

Ventral  valve  conyex  from  the  middle  toward  the  beak,  flat- 
tened toward  the  antero-lateral  margins  and  then  abruptly  in- 
flected at  right  angles;  extended  in  a  broad,  shallow,  undeflned, 
mesial  depression  toward  the  front,  where  it  is  also  abruptly 
inflected  at  right  angles.  Beak  elevated  and  perforated.  Dorsal 
valve  convex  in  the  middle  part  and  sloping  in  all  directions, 
most  rapidly  laterally  and  toward  the  antero-lateral  margins. 
The  central  part  slopes  least  toward  the  anterior  margin,  and 
appears  as  an  undefined,  elevated,  rounded,  mesial  fold,  abruptly 
inflected  at  the  front-  Beak  incurved.  Margins  of  the  valves 
denticulated. 

This  cannot  be  mistaken  for  any  other  defined  species. 

The  specific  name  is  given  in  honor  of  Frof.  John  M.  Coul- 
ter, President  ox  Lake  Forrest  University. 

Found  in  the  Oriskany  Group  in  Jackson  County,  Illinois, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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CLASS  PTEROPODA. 
Family  CONULABIID^. 

conularia  blairi,  u.  8p. 

Plate  VII,  Fig,  14,  part  of  the  surface  of  the  upper  part  of  the 

shell;  Fig,  7^7,  a  specimen  showing  a  portion  ot  the 

inside  of  a  shell,  the  elevated  ridge  shows 

the  depi'ession  of  the  angles. 

Shell  very  large,  pyramidal.  Angles  at  the  four  cornera 
deeply  furrowed.  Lateral  surfaces  marked  with  a  longitudinal, 
mesial  line,  without  any  furrow.  Surface  ornamented  with 
transverse,  smooth  furrows,  that  are  separated  by  low,  sharp, 
crenate,  transverse  costai;  in  passing  across  the  sides,  these 
curve  forward  toward  the  aperture,  and  sometimes  the  costal 
alternate  at  the  mesial  line,  at  other  times  they  cross  it  with 
slight  interruption.  There  are  from  twenty-one  to  twenty-four 
costae,  in  a  distance  equal  to  the  width  of  a  side.  The  cost® 
curve  forward  toward  the  aperture,  in  crossing  the  furrows,  at 
the  four  corners.  There  are  about  eight  crenulations,  on 
the  costffi  in  one-eighth  of  an  inch,  and  about  sixteen  fur- 
rows in  an  inch,  or  about  four  crenulations  in  a  distance  equal 
to  the  width  of  a  furrow,  toward  the  apex;  but  nearer  to  the 
aperture  there  are  six  crenulations  in  a  distance  equal  to  the 
width  of  a  furrow. 

One  side  of  a  specimen,  three  and  one-fourth  inches  long,  has 
a  diameter,  at  one  end,  of  five-eights  of  an  inch,  and  a  diameter 
at  the  other  end  of  one  and  six-eighths  inches. 

This  is  a  large  species  and  when  compared  with  C,  gratiosa, 
it  will  be  noticed  that  the  sides  are  less  convex,  the  angles  at 
the  four  corners  deeper,  and  the  furrows  only  half  as  wide. 

—10  G. 
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Pound  by  R.  A.  Blair,  in  whose  honor  the  specific  name  is  pro- 
posed, in  the  Chouteau  limestone,  at  Sedalia,  Missouri,  and  now 
in  the  collection  of  S.  A.  Miller. 

CONULARIA    GRATIOSA,    n.    sp. 

Plate  VTIIy  Fig,  1,  showing  two  sides  of  a  slightly  compressed 

specimen. 

Shell  very  large,  rather  rapidly  expanding,  from  the  apex, 
pyramidal  and  having  subequal,  lateral  surfaces,  which  are 
slightly  convex.  Angles  at  the  four  corners  modera^tely  furt 
rowed.  Lateral  surfaces  marked  with  a  longitudinal,  mesial 
line,  without  any  furrow.  Surface  ornamented  with  transverse, 
wide,  smooth  furrows,  that  are  separated  by  sharp,  prominent, 
crenate,  transverse  costoe;  in  passing  across  the  sides,  these 
curve  forward  toward  the  aperture,  and  sometimes  the  costi» 
alternate  in  the  middle,  and,  at  other  times,  cross  the  mesial 
line  almost  without  interruption.  There  are  from  ten  to  thir- 
teen costa3  in  a  distance  equal  to  the  width  of  a  side.  The 
eostse  are  abruptly  curved  toward  the  ai)erture,  in  the  furrows, 
at  the  four  corners. 

Our  specimen  is  somewhat  compressed,  the  four  sides  are 
quite  well  preserved  and  secun  to  be  nearly  complete  at  the 
larger  end;  it  hq^s  a  length  of  five  inches,  though  one  or  two 
mches  are  broken  away  from  the  apical  end. 

This  is  a  large  and  beautiful  species,  and  will  be  distinguished 
by  the  convex  sides,  distant,  crenulated,  transverse  costac  and 
wide,  smooth  furrows. 

Found  in  the  St.  Louis  Group,  at  Sperq:en  Hill,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

CONULARIA    SPERGENENSIS,    U.  Sp. 

Plate  VIII,  Fig,  2,  view  of  a  specimen,  with  both  ends  destroyed. 

Shell  ver3^  large,  long,  slowly  expanding,  at  least,  toward  the 
larger  end ;  subconical,  and  having,  so  far  as  can  be  observed, 
equal  lateral  surfaces.  Angles  at  the  four  corners  indicated  by 
a  slight,  poorly  defined  furrow.  I^ateral  surfaces  marked  with 
a  longitudinal,  mesial  line,  without  any  furrow.  Surface  orna- 
mented with  numerous,  very  small,  closely  crowded,  transverse 
stria^  of   very  nearly  the  same  size,  on  all   parts  of   the  shell. 
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The  striae  do  not  arch  forward,  in  crossing  the  sides,  as  is  usual 
in  this  genus,  and  they  are  not  much  interrupted  in  crpssing 
the  obscure  corners  or  the  mesial  lines  on  the  sides,  indeed,  it 
is  not  easy  to  determine  from  our  specimen  which  is  the  for- 
ward end  of  it.  The  narrow  furrows  are  crossed  by  fine  lines  or 
bars  and  the  striae  are  minutely  crenate.  There  are  about  fifty 
transverse  striae  in  an  inch  in  length. 

Our  specimen  is  more  or  less  preserved,  for  five  inches  in 
length,  but  both  ends  are  broken  away  so  that  no  correct  idea 
can  be  formed  of  the  true  length  of  the  shell. 

It  is  distinguished  by  its  great  length,  rounded  form,  and 
surfax^  ornamentation. 

Found  in  the  St.  Louis  Group,  at  Spergen  Hill,  Indiana,  and 
now  in  the  collection  of  Wm.  h\  E.  Gurley. 
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CLASS  CRUSTACEA. 

ORDER  TRILOBITA. 

Family  TLLJSSNIDJE, 

ILL.ENUS  DANIELSI,  11.   sp. 

P/ate  VII,  Fig.  3,  dorsal  view  of  a  magnesian  limestone  cast ; 

Fig.  4,  anterior  view  oi  same  specimen; 
Fig.  il,  pygidium  oi  same. 

Species,  judging  from  our  speciineu,  below  medium  size.  Head 
short  and  much  inrolled,  length  from  the  neck  furrow  to  the 
anterior  part,  between  the  eyes,  less  than  one-thini  the  width. 
The  head  is  abruptly  bent  inward  from  a  lino  connecting  the 
anterior  part  of  the  eyes.  Glabella  depressed  convex,  between 
the  eyes,  on  toj)  and  re-(uirved  in  front.  Dorsal  furrows  extend 
in  almost  parallel  lines  from  the  posterior  part  of  the  shield,  to 
a  shallow  pit  on  the  inner  side  of  the  anterior  central  part  of 
each  e3''e.  Eyes  large,  distant,  prominent  and  situated  close  to 
the  posterior  margin  of  the  head.  Palpebral  lobe  rounded. 
Facial  suture  extends  from  a  point  in  the  occipital  furrow,  be- 
hind the  middle  of  the  eye,  inward  to  the  posterior  portion  of 
the  palpebral  lobe,  where  it  makes  a  rather  sharp  angle  and 
then  gently  curves  to  the  anterior  part  of  the  eye,  then  bends 
almost  at  right  angles  and  then  curves  to  the  anterior  margin, 
slic^htly  within  the  line  of  the  eye.  Cheeks  small,  abruptly  bent 
down  and  backward  so  as  to  extend,  laterally,  only  a  little  be- 
vond  the  outer  lines  of  the  eves. 

ft/  V 

Thoracic  segments  ten,  narrow;  axis  broad,  depressed  convex, 
full  half  the  width  of  the  animal,  and  a  little  wider  at  the  an- 
terior than  at  the  posterior  segment.  On  each  side  of  the  axis 
then?  is  n  flat  space,  al)out  one-fourth  the  width  of  the  lateral 
lobes,  and  then  the  pleura?  are  bent  gently  backward. 
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Pygidium  quite  short,  and,  in  outline,  much  like  a  double 
convex  lens.    It  is  not  trilobate. 

It  is  unnecessary  to  compare  it  with  any  other  described 
species,  for  the  purpose  of  distinguishing^  it. 

Found  in  the  Niagara  Group,  at  Bonfield,  near  Kankakee,  Illi- 
nois, and  now  in  the  collection  of  Wm.  F.  E.  Gurley.  The  specific 
name  is  in  honor  of  L.  E.  Daniels,  of  Mazon,  Illinois,  an  active 
collector,  who  discovered  the  species. 
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Famly   lilCHID^. 

LICHAS  HANOYERENBIS,  D.     6p. 

Plate  VIII,  Fig,  C,   front  view  of  head;  Fig.  7,  dorsal  \iew  of 

head  without  cheeks. 

Glabella  divided  into  three  lobes  by  Htraig^ht,  longitudinal 
lines.  The  middle  lobe  is  exceedingly  high  and  quite  evenly 
convex,  from  its  posterior  extension  to  the  anterior  border.  It 
is  like  a  cylinder  bent  in  the  form  of  two-thirds  of  a  circle  and 
covered  with  large  and  small  tubercles.  The  lateral  lobes  are 
quite  small  and  look  like  little  auricles  on  the  side  of  the  cen- 
tral lobe.  The  anterior  border  of  the  head  is  in  the  form  of  a 
very  small  rounded  rim,  depressed  at  the  lines  dividing  the 
glabella.  A  broad,  rounded,  transverse  depression  separates 
the  central  lobe  of  the  glabella  from  the  neck  furrow,  and  upon 
each  side,  behind  the  lateral  lobes  of  the  glabella  a  transverse, 
elliptical  swelling  extends  to  the  inner  side  of  the  visual  organs. 
Movable  cheeks  not  preserved. 

This  species  resembles  L,  palmata  or  L,  scabra,  figured  by 
Barrande,  more  than  any  of  the  described  American  species. 

Found  in  the  Niagara  Group  at  Hanover,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

LICHAS  BYRNESANUS,  n.  Sp. 

Plate  Vllly  Fig,  8,  front  view  ot  head;  Fig.   9,  dorsal   view  oi 

the  head  without  the  cheeks. 

The  glabella  is  covered  with  tubercles  and  divided  into  three 
lobes  by  slightly  diverging  lines  on  the  dorsal  side,  but  parallel 
lines  in  the  front.  The  middle  lobe  is  extended  longitudinally 
into  an  obtuse  point  in  front,  far  beyond  the  lateral  lobes. 
The  dorsal  side  is  straight  and  convex  longitudinally;  the  front 
is  high,  convex  and  very  gently  rounded,  from  the  obtuse  pointy 
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back  to  the  anterior  border.  The  lateral  lobes  are  somewhat 
reniform,  wider  than  the  central  lobe,  but  much  shorter.  The 
anterior  border  of  the  head  is  in  the  form  of  a  very  small 
rounded  rim,  depressed  at  the  lines  dividing  the  glabella  into 
three  lobes.  There  is  a  rather  deep,  transverse  sulcus  at  the 
posterior  part  of  the  three  lobes  of  the  glabella,  behind  which, 
posterior  to  the  central  lobe,  there  is  a  flattened  or  slightly 
concave  area  in  front  of  the  neck  furrow  and  behind  the  lateral 
lobes  of  the  glabella,  there  is  a  transverse  elevation  produced 
into  a  conical  elevation,  laterally,  beyond  the  lateral  lobes  and 
which  extends  to  the  visual  organs.  Movable  cheeks  not  pre- 
served. 

Found  in  the   Niagara  Group  a  few   miles   back  of  Madison, 
Indiana,  and  now  in  the  collection  of  S.  A.  Miller.    The  specific 

name  is  in  remembrance  of  the  late  distinguished  naturalist, 
Dr.  R.  M.  Byrnes. 
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Family  CEBAUBID^. 

CERAURUS  MILLERANUS,   n.  Sp. 

Plate  VIIT,  Fig.  10,  a  fine  spevimen. 

(leneral  outline  of  the  entire  body  exclusive  of  spines  subovate, 
but  abruptly  narrowed  at  the  pygidiuni ;  surface  tubercular. 
Head  exclusive  of  the  spines,  subelliptical,  width  nearly  three 
times  as  <2:rf?at  as  the  length.  Neck  furrow  strongly  marked. 
Glabella  gently  convex  dorsally,  narrower  at  the  base  than  the 
width  of  the  cheeks,  but  at  the  anterior  third  about  as  wide  as 
the  posterior  \n\vt  of  the  cheeks;  moiH?  convex  in  front  and 
abruptly  bent  down  to  the  margin.  There  are  three  short  lat- 
eral  furrows  exclusive  of  the  neck  furi'ow,  dorsal  furrow  sharp, 
lateral  lobes  convex;  forehead  lobe  short.  The  e^'cs  are  placed 
about  the  center  of  the  cheeks,  but  most  distant  from  the  dorsal 
furrow.  They  are  small,  prominent,  srlobose  and  smooth,  or 
minutely  facetted.  The  facial  sutures  anterior  to  the  eyes  make 
a  sigmoidal  curve  to  the  margin,  in  front  of  the  eyes,  and  pos- 
teriorly they  curve  a  little  backward  and  cut  the  margin  about 
even  with  the  neck  furrow  continued,  cheeks  bear  a  short  thick 
posterior  spine. 

Thorax  has  ten  segments.  Axis  moderately  convex  and  nearly 
as  wide  as  the  lateral  lobes;  a  little  wider  at  the  anterior  than 
at  the  posterior  segmimt.  The  lateral  lobes  are  flattened  on 
ea/ih  side  of  the  dorsal  furrow  for  one-third  or  one-half  the  width 
and  then  the  ploune  curve  backward  and  taper  to  a  point.  A 
line  of  mammillary  tubercles  on  each  lateral  lobe  indicates  the 
point  at  which  the  pleurte  commence  to  curve  backward. 

Pygidium  very  short  and  much  narrower  than  the  body  and 
bearing  two  short  thick  spines,  that  curve  toward  each  so  that 
the  points  are  closer  than  the  bases. 

This  species  is  distinguished  from  C,  pleurexanthemus  by  hav- 
ing  proportionally  a  shorter  head,  shorter  and   thicker  cheek 
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spines,  wider  forehead  lobe  of  the  glabella,  wider  and  less  convex 
thoracic  axis  and  shorter  and  thicker  spines  to  the  pjgidium 
which  curve  toward  each  other  instead  of  spreading.  This 
species  has  been,  generally,  confounded  with  C  pleurexanthemus, 
but  a  comparison  of  numerous  fragments  as  well  as  entire  spec- 
imens has  shown  the  above  mentioned  variations  to  be  constant. 
It  was  first  pointed  out  as  a  distinct  species,  from  an  examina- 
tion of  the  specimen  illustrated,  about  twenty  years  ago,  by 
Dr.  C.  A.  Miller,  now  deceased,  in  whose  memory  we  now  dedi- 
cate the  species. 

Found  in  the  Hudson  River  Group,  at  Cincinnati,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 
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PLATE  I. 


Paov. 

MbLOMITE8INDIANEMHI8.I1.8P 5 

FiK.  1.    Apical  view. 

OUOOPOBUB  BLAIBI.  n.   8p 6 

Fie.  2.    Uppor  part  of  a  somowhat  crushed  example. 

Flf?.  G.    A  smallor  8pocimeD  Bhowing  part  of  ambulacral  pores. 

Olihopocus  bellulus,  n.  8p 7 

Fig.  3.    Part  of  the  upper  half  of  a  crushod  specimen. 

OLIOOP0BU8  aULCATUS,  n.  Bp 8 

Flfir.  4.    Basal  viow. 
Fie  B.    Apical  vi«nv. 
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PLATE  II. 


PAOB. 
ACTINOCKINUS  0TB80NI,  D.  »p 10 

Fi^.  1.    Dorpal,  or  opposite  viow  from  the  azyffou»  Bide. 

ACTINOCBINUB  ERBATICU8.  n.  »P 14 

FifT.  2.    View  opposite  the  azyeous  side. 
Fit?.  S.    AzyfifouB  viow. 

ACTINOCRINUB  ABB0BU8.  n.  SP 15 

FifiT.  i.    mde  view  of  a  somewbat  flattcDPd  calyx. 

ACTINOCBINUB  PLAOOBUB.  n.  Sp 16 

Fiff.  6.    Azy(;ou8  view  of  calyx. 

Flff.  6.    A  crushed  Bpocimen  showiDff  the  arms. 

Olioopobub  blaibi,  n.  sp 6 

Fiff.  7.   The  middle  part  of  a  rather  larfire  and  flattened  specimen. 
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PAGE. 
EbETMOCBINUS  L.TONANUS.  D.  sp 17 

Fit;.  1.    B  leal  view  of  a  Rpocimen  showlaK  arms  expanded  on  the  surface  of  a  rook. 

CTATHOCniNUS  ANDEC80NI,  n.  SP 30 

FIfir.  2.    SFmmetrical  Bide. 
FifiT.  3.    Azygrous  Bid<\ 

I'ATOCniNUS  LTONANU8,  n.  HP ; 18 

Fijr.  4.    View  opposite  the  azyRons  side. 
Fiff,  5.    ])iisa1  view. 

Bartceinus  formosus,  n.  sp 33 

FiK'  6.    AzyKOus  viow  of  calyx,  arms  and  column. 

CYATnOCBINUS  TUMIDULUS,  n.  Sp 31 

Fig.  7.    View  opposite  the  azygous  side  showing  portion  of  arms. 

ZBACBINUS  iJELLULUS,  U.  Sp 'M 

Fig.  8.    View  of  calyx  and  arms,  azygous  side  on  the  left. 

rALABOCRTNUS  TRIJU(JI8,  n.  Sp 4'» 

Fig.    9.    J3asal  view. 

Fig.  10.    Summit  view. 

Fig.  11.    View  opposite  the  azygous  side. 
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Page. 

fobbesocuinus  ptbifobmis,  p.  pp 47 

Fit;.  1.    View  of  an  almost  entiro  Bpocimen. 

EUCALYPTOCBINUS  WOBTHENI.  D.  8p 53 

Fi'if.  2.    I  atoral  view  of  calyx,  arms  and  portion  of  the  column. 

TaXOCBINUS  CBAWFOBD8VILLEN8IB.  n.  Sp 49 

Fig.  3.    Lateral  view  of  calyx,  arms  and  portion  ot  tlie  c(.>lumn. 

GONIASTEBOIDOCBINUS  LTONANU8,  D.  Sp 55 

Fig.  4.    View  of  the  vault  and  lateral  prolont^ations. 

On YCHOCBINUS  PABVU8,  D.  SP 52 

Ffe.  5.    AzygouR  side  vlow  of  calyx,  armn  and  portion  of  column. 

Zeacbinus  obksus.  n.  .sp 35 

Fij?.  <».    Side  view  showing  the  ray  oppoRite  th»^  nzycous  Area,  on  the  rfsrht. 
Fig.  7.    Azyffous  view. 
Fig.  8.    Basal  view. 

SCAPniOCRINUS  MABTINENSIS,  U.  sp 3& 

Fig.  9.    View  showing  calyx,  part  of  the  arms  and  part  of  the  column. 


PLATE  V. 


Paob. 

BaTOCBINUS  ALTIU8CULUS.  n.  SP 20 

Fli;.  1.    side  view,  bzygous  area  on  the  riirht. 

Flij.  2.    AzygouA  view. 

Flff.  3.    Summit  view  of  same  speolmen.  part  of  the  top  beinff  broken  away. 

BATOOBINUB  A8PBATILI8.  n.  Sp 21 

Fig.  4.    Azygous  view. 
Fl^.  5.    Lateral  view. 
Fig.  6   Summit  view. 

Batoobikub  bctphus.  n.  ep 25 

Fig.  7.    Azygousview. 
Fig.  8.    Lateral  view. 
Fig.  9.    Summit  view. 

Batocbinub  liAETUB.  n.  sp 24 

Fig.  10.    View  opposite  the  azygoun  area. 

Fig.  11.    View  of  azygous  side. 

Fig.  12.    View  of  summit  of  same  speolmen. 

Batocbinub  aquabilib.  n.  sp 25 

Fig.  18.    Azygous  view. 

Fig.  14.    View  of  opposite  side. 

Fig.  15.    Summit  of  same  specimen. 

Uloobinus  blairi.  n.  sp 67 

Fig.  16.    View  of  azygous  side. 

Fig.  17.    Basal  view. 

Fig.  18.    View  opposite  the  azygous  side. 
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PLATE  VI. 


Paob. 

STBCTOCRINUS  VBNUSTUB.  n.  sp 2ii 

Fig.  1.    Bide  and  bif^al  view  of  the  oalyx. 

Hydreiohocbinur  8ANCTILUDOVICI,  Worthen 40 

Fig.  2.    View  of  tho  typ»»  specimen. 

Zbacbinus  Nnxpua,  n.  sp *> 

Fig.  3.    Azycroiis  view. 

FIfir.  4.     View  opposite  azyffous  6i<lo. 

SCAPHIOCBINUS  ABB08US.  n,  '^p 8?> 

FiflT.  .•».    Wk'.w  of  azyuous  pi<le  of  calyx  and  arms. 

UlOCBINUR  OCCIDENTALIR.  n.  .sp 58 

Fifir.  6.    View  of  llie  hasal  plates,  part  of  two  boins:  broken  away. 
Fig.  7.    Interior  vi(*w  of  tiie  same  specimen. 
Fig.  8.    A  suhiadiul  plate. 

AESIOCniNUS  ANOUIiATUS.  II.  f-p f»^ 

Fjg.  9.    View  of  calyx,  part  of  an  arm,  an  1  three  azygou?  plates.     The  specimen  is 
somewhat  deprt'ssod. 

CyATH  iCRINUS  8IGNATU9,  n.  Sp 82 

Fifir.  10.    Side  viow  of  calyx  and  part  of  tl»«>  arms. 

HyDBEIONOCBINUS  8UD8INUATU8.  n.  sp 40 

Fig.  11.    Azyirous  virjw  of  oalyx. 

Fig.  12.    Basal  v'ew  of  th(5  same  specimen.  • 

Fig.  13.    Azygoiis  side  view  of  another  specimen  preserving  part  of  tho  spinous 

socond  radial^. 
Fig.  11.    Basal  view  <>t  th»'  same  specimen. 

HyDREIONOCRINUS  n<»DULlFERU8.  n.  sp  41 

Fig.  15.    View  opposite  the  azygous  area. 
Fig.  16.     Azygous  view. 

Fig.  17.    Ba.4al  view  of  tho  same  specimen  showing  t  ho  protruding  part  of  the  second 
radials. 

HYnBETONOCRINUft  CRASSIDISCUS,  n.  sp 43 

Fig.  18.    Basal  view. 

Fig.  19.    Azygous  side  of  wUyx. 

HYDREIONOCRINUS  UUANUIilFEBUS.  n   Sp  44 

Fig.  20.    Azygous  side  view  of  oalyx  and  one  second  radial. 
Fig.  21.  Basal  view  of  tho  same  specimen. 

EUPACHTCRINUS  PARVUS,  n.  Sp M 

Fig.  23.    Basal  view. 

Fig.  23.     Azygous  side  view. 

NUCI.EOCBINU8  OBEBNEI.  n.  SP 63 

Fig.  2i.    Bide  view. 
Fig.  25.    Basal  view. 

NUCLEOCRIN U8  VENU8TU8.  n.  sp f»:{ 

Fig.-.  26,  28  and  30.    Side  views. 
Fig.  27.    Summit  viow. 
Fig.  2'.>.    Basal  view. 

ORAN ATOCRINUB  SPH.VBOID ALIS.   n.  Pp «.'» 

Fig.  31.    Summit  view. 

Fig.  32.    Basal  view. 

Fig.  33.    Lateral  view— (The  artist  has  overlooked  the  intorradial  sutares). 

Granatocbinus  winsi-owi,  n.  sp €H 

Fig.  31.     Side  view. 
Fig.  3:>.    Basal  view. 


ILL.  STATE  MU8.  OP  NAT.  UIBT. 


^ 


PLATE  VII 


PAOI. 
LiNOULA  INDIAKJSN8I8,  D.  8p 69 

Fiff.  I.    Ventral  valve. 

DiBCINA  ILLINOI8ENBI8.  D.  MP 70 

Fic;.  2.  Dorsal  view. 

Fig.  3.  Interior  of  ventral  valve. 

Fiff.  4.  Dorsal  valve  of  another  specimen « 

Fiff.  5.  Interior  of  a  dorsal  valve  of  another  specimen. 

DiSCINA  MUNDA,  n.  SP 71 

Fig.    6.    Dorsal  view. 

Fiir<   7.   Lateral  view  of  the  same  valve. 

Eatonia  coultebi.  n.  sp 72 

Fie.   8.    Tontralviow. 
Fifif.   9.    Dorsal  view. 
Fii;.  10.    Cardinal  view. 
TiK.  11.    Front  view. 

MiCHILINIA  BBANNSBI»  n.  Sp 68 

Fie.  12.    Bide  view^ 
Flff.  13.    Summit  view. 

CONULAUIA  BLAIBI,  U.  SP    73 

Fif?.  14.    Portion  of  surface  of  upper  part  of  shell. 

FifT.  15.    A  flpocimen  showinff  a  portion  of  the  inside  of  a  shell. 

BlaibocriKus  spinosulus.  n.  ep 28 

FiK.  16.    Azytfous  view.  i 

FiiT'  17.    Oi'posite  view  of  same  specimen. 
Fii;.  18.    Summit  view. 

Campopbyllum  kansasbnsib,  n.  sp 67 

FiK'9.  19  and  20.    Calyooa. 

Figr's.  21  and  22.    Lateral  views  of  same  Bpoc!m«?ns. 


PLATE  VIII. 


Page, 
conulabia  obatioba.d.  sp 74 

Fiff.  1.    Bbowiue  two  sides  of  a  slightly  compressed  sptcimeu. 

COKUIiABll  8PEBOBNEN8I8.  n.  Sp 74 

F\k.  2.    View  of  a  specimen  with  both  ends  destroyed. 

IliL£NUS  DANIELSI 76 

Fifir.  3.    Dorsal  view  of  cast. 

Fifir.  4.    Anterior  view  of  same  specimen. 

Fig.  5.    Pygidium  of  same  . 

LiCHAB  HANOYE^BNSIS.  n.  SP 78 

Fig.  6.    Front  view  of  head. 

Fig.  7.    Dorsal  view  of  head  without  cheeks. 
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Fig.  8.    Front  view  of  head. 

Fig.  9.    Dorsal  view  of  head  without  cheeks. 

Cebaubus  millebanub.  n.  sp 8(> 

Fig.  10.    Dorsal  view  of  a  very  flne  specimen. 
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DOLATOCBINUS   HAONIFICUS,   n.   Sp. 

Plate  1,  Fig.  1,  basal  view  of  the  calyx,  injured   in   the   middle 

part;  Fig.  2,  view  of   the  vault,  part  of  which  is  broken 

away  and   the    sutures    between  the  plates  only 

partly   preserved;  Fig.   3,  lateral   view, 

vrith  the  six-armed  ray  in  front  and 

showing  height  of  vault. 

Calyx  very  large  sub-hemispheroidal,  broadly  lobed  in  the  radial 
fields  and  slightly  concave  below.  The  radial  field  opposite  the 
azygous  side  is  much  larger,  more  prominent  and  more  broadly 
lobed  than  either  of  the  others.  The  diameter  of  the  specimen 
illustrated  is  two  and  six-tenths  inches  and  height  one  and  two- 
tenths  inches.  The  dome  is  only  moderately  convex,  the  radial 
areas  being  raised  and  the  interradial  areas  depressed.  Surface  of 
the  plates  of  the  calyx  sculptured,  the  larger  ones  bearing  a  cen- 
tral node.  The  radiating  ridges  do  not  connect  from  one  plate  te 
another,  as  is  usual  in  the  ornamentation  of  crinoids,  but  a  radi- 
ating ridge  may  be  directed  teward  the  suture  between  two  adjoin- 
ing plates,  instead  of  joining  an  end  to  that  of  a  similar  ridge  on 
a  contiguous  plate;  and  there  are  shorter  and  longer  ridges  and 
nodes  on  the  plates.  The  plates  of  a  kind,  however,  are  orna- 
mented alike  and  on  the  whole  the  ornamentation  is  very  pleasing. 

The  column,  in  our  specimen,  is  .broken  ofiF  by  an  irregular  fract- 
ure and  part  of  the  radial  plates  are  injured.  Enough  is  preserved, 
however,  to  show  that  the  column  is  very  large  and  conceals  the 
basal  plates  that  are  deeply  sunken  in  the  interior  of  the  calyx. 
The  columnar  canal  is  slightly  pentalobate.  ^ 


Basal  plates  concealed  in  the  calyx.  First  primary  radials  prob- 
ably as  long  as  wide,  including  the  projection  up  into  the  calyx 
to  reach  the  basal  plates,  but  one- half  wider  than  high  as  exposed 
around  the  columnar  cavity.  The  superior  side  of  each  is  quite 
concave,  and  the  inferior  end  is  abruptly  sunk  in  the  basal  cavity, 
so  as  to  form  a  funnel  around  the  upper  end  of  the  oolunin,  as 
we  have  seen  in  specimens  of  D,  marshi  and  other  species  in  this 
genus,  but  the  depth  of  the  funuel  we  have  not  observed  in  this 
species. 

Second  primary  radials  quadrangular,  one-third  wider  than  high, 
both  the  inferior  and  superior  sides  somewhat  convex,  and  each 
bears  a  rather  large  central  tubercle.  The  superior  sides  of  these 
plates  curve  slightly  upward  and  the  inferior  sides  bend  a  little 
toward  the*  basal  depression,  so  that  the  calyx  may  be  made  to  rest 
on  the  central  tubercles  of  these  plates. 

Third  primary  radials,  in  four  of  the  rays,  pentagonal,  larger 
than  the  second  radials  and  about  one-fourth  wider  than  long.  We 
will  follow  these  four  rays  to  the  arms  and  afterward  recur  to  the 
other  ray.  On  each  of  the  upper  sloping  sides  of  these  four  third 
primary  radials  there  is  a  single,  large,  hexagonal,  secondary  radial, 
which  supports  on  each  of  its  superior  sides  two  tertiary  radials, 
the  last  of  which  supports  the  free  arms.  This  gives  us  four  arms 
to  each  of  these  four  radial  series. 

In  the  other  or  fifth  ray,  which  is  opposite  the  azygous  area, 
the  third  primary  radial  is  broadly  truncated  above,  hexagonal, 
twice  as  wide  as  high,  and  supports,  upon  its  upper  face,  a  series 
of  three  iutersecondary  and  intertertiary  plates,  and  upon  each  of 
its  superior  lateral  sides  a  single  large  secondary  radial,  one  of 
which  is  hexagonal  and  the  other  heptagonal.  Each  secondary 
radial  bears  upon  its  inner  superior  sloping  side  a  series  of  three 
tertiary  radials,  the  last  one  of  which  bears  a  free  arm,  and  upon 
its  outer  superior  sloping  side  a  single,  large,  tertiary  radial,  which, 
in  turn,  supports  upon  eacli  of  its  two  upper  sloping  sides  two 
radials  of  the  fourth  or  quarternary  series,  the  last  of  which  sup- 
port free  arms.  This  structure  gives  to  this  ray  six  arms.  The 
first  intersecondary  radial  in  this  series  is  a  large,  quadrangular 
plate,  having  neaijy  equal  sides;  it  is  followed  by  an  hexagonal 
plate  abutting  its  two  undersloping  sides  upon  the  secondary  radials 
and  two  upper  sloping  sides  upon  the  tertiary  radials  and  sup- 
porting upon  the  upper  truncated  face  a  somewhat  smaller  pentag- 


onal  plato,  that  abate  its  superior  sloping  sides  against  the  adja- 
cent tertiary  radials,  that  support  the  free  arms.  The  six  plates 
that  support  the  six  free  arms  in  this  radial  series  abut  against 
each  other  without  any  intervening  plates. 

There  are,  as  shown  above,  twenty-two  arms,  in  this  species, 
which  are  more  than  have  been  found  in  any  species  heretofore 
described.  If,  however,  the  ray  containing  six  arms  and  three  in- 
terradial  plates  is  abnormal  the  species  would  have  twenty  arms 
and  still  be  so  different  from  any  species  heretofore  described  that 
no  comparison  with  any  of  them  would  serve  any  purpose  in  dis- 
tinguishing it.  There  is  nothing  to  indicate  that  this  six-armed 
radial  series  may  be  abnormal  and  we  believe  it  is  in  the  normal 
condition  of  the  species. 

The  first  interradials  are  the  larger  plates  of  the  calyx  as  ex- 
posed on  the  surface,  and  larger,  in  fact,  than  any  of  the  other 
plates,  unless  the  first  primary  radials,  including  that  part  which 
forms  the  funnel  in  the  columnar  cavity  should  prove  to  have  as 
great  or  greater  size.  The  one  opposite  the  six-armed  series  or 
first  azygous  iuterradial  is  the  larger  one  and  has  eleven  sides;  an 
approximate  one  is  the  smaller  and  has  nine  sides;  the  other  three 
have  ten  sides  each.  The  first  interradial  is  followed  by  a  single 
plate  that  extends  nearly  to  the  top  of  the  calyx,  and  which,  in 
turn,  is  followed  by  one  or  two  small  plates  that  separate  the  arms 
and  connect  with  the  plates  of  the  vault,  except  in  the  azygous 
area,  where  three  plates  separate  the  arms  and  connect  with  the 
plates  of  the  vault.  The  sutures  between  the  plates  in  the  upper 
part  of  some  of  the  interradial  areas  are  not  distinct  in  our  speci- 
men, and  for  that  reason  are  not  shown  in  the  illustration. 

The  dome  or  vault,  as  may  be  seen  in  the  illustration,  has  part 
of  the  plates  broken  away  on  the  azygous  side  and  some  of  the 
sutures  are  anchylosed  or  obscure.  It  is,  however,  covered  with 
large,  polygonal  plates  of  very  unequal  size.  It  is  most  convex 
toward  the  six-armed  series  opposite  the  azygous  side  and  most 
sinuate  or  depressed  at  the  azygous  interradius.  No  pores  or  pas- 
sages through  the  vault  between  the  arms  have  been  found  in  our 
specimen. 

The  specimen  from  which  the  foregoing  description  is  drawn  is 
the  largest  known  Dolatocrinus.  It  was  found  in  the  Hamilton 
Qroup,  at  the  Falls  of  the  Ohio,  and  is  now  in  the  collection  of 
Wm.  F.  E.  durley. 
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DOLATOCBINUS   SPINOSUS  n.   sp. 

Plate  /,  Fig.  4,  basal  view  of  ihe  calyx,  without  the  surface  mark- 
ings of  the  plates;  Fig.  5,  lateral  view,  showing  some 
of  the  spines  on  the  plates  of  the  vault. 

Calyx  large,  subhemispheroidal,  broadly  lobed  in  the  radial  fields, 
and  depressed  concave  on  the  lower  side.  Apparently  no  azygous 
interradius.  The  diameter  of  the  specimen  illustrated  is  two  and 
two-tenths  inches,  and  height  three-fourths  of  an  inch,  though  we 
have  seen  specimens  only  about  two-thirds  as  large.  Vault  moderately 
convex  and  slightly  depressed  in  the  interradial  areas.  A  strong: 
ridge  crosses  the  primary  radials.  Column  round  and  deeply  in- 
serted in  the  calyx.  Surface  ornamentation  not  preserved  in  any 
of  our  specimens. 

Basal  plates  sunk  deep  within  the  calyx  and  extending  internally 
as  high  as  the  arm  openings.  First  primary  radials  twice  as  wide 
as  high  externally,  but  near  the  middle  of  the  plates  they  are 
abruptly  bent,  almost  at  right  angles,  into  the  basal  cavity,  where 
they  form  a  funnel  to  the  basal  plates,  into  which  the  column  is 
inserted,  so  that,  in  fnct,  their  length  is  fnlly  equal  to  their  great- 
est width.     The  superior  face  is  slightly  concave. 

Second  primary  radials  quadrangular  and  more  than  one-half 
wider  than  high.  Third  primary  radials  slightly  larger  than  the 
second,  pentagonal,  a  little  wider  than  high,  and  supporting  upon 
each  upper  sloping  side  a  single  secondary  radial. 

Secondary  radials  nearly  as  large  as  the   third    primary  radials 
pentagonal,  and  supporting  upon  each  upper  sloping  side  a  series 
of  three  tertiary  radials,  the  last  one  of  which  bears  the  free  arms. 
The  first  tertiary  radials  are  larger  than  the  second  or  third.  The 
species  bears  twenty  arms. 

The  first  interradials,  in  each  area,  are  elongated  eleven  sided 
plates  and  larger  than  any  of  the  other  plates  in  the  body.  Each 
one  is  followed  by  an  hexagonal  plate  that  is  as  long  or  longer  than 
wide  and  supports  three  narrow,  elongated  plates  in  the  third 
range  that  reach  as  high  as  the  base  of  the  arms.  These  are  fol- 
lowed, in  the  fourth  range,  by  three  plates  that  separate  the  arms, 
and  unite  with  the  plates  of  the  vault.  One  or  two  intersecond- 
ary  plates  (apparently  a  pair  of  them)  are  inserted  at  the  base  of 
the  arms    in  the  intersecondary  areas,  but   it   is  not  clear,  in   our 


specimens,  that  they  unite  with  the  plates  of  the  vault.  Probably 
they  do  not,  but  as  the  sutures  are  destroyed  this  cannot  be  de- 
termined. 

The  limestone  matrix  covers  the  greater  part  of  the  vault,  in 
our  best  specimen,  so  that  but  little  can  be  said  of  it  beyond  what 
is  shown  by  the  illnatration.  It  is  characterized,  however,  by  a 
plate  over  each  double  radial  series  which  bears  a  very  long,  strong 
spine.  The  broken  ends  of  spines  belonging  to  other  plates  are 
preserved  in  the  matrix,  but  there  is  no  evidence  of  a  proboscis. 
The  summit  of  the  vault  is  apparently  below  the  top  of  the  matrix 
shown  in  the  illustration,  and  not  as  high  as  the  top  of  the  spines 
over  tiie  radial  series. 

Tb^e  have  been  described,  heietofore,  only  two  species  bear- 
ing twenty  arms — D.  lameHoaus  and  D,  troosti — and  this  species 
is  so  far  removed   from  them  that  comparison  is  unnecessary. 

Found  in  the  Hamilton  Group,  at  Charleston,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

DOLATOCRINUS    LACU8,   Lyon. 

Fkde  ly  Fig,  6,  side  view;  Fig.  7,  basal  view. 

lifoir  described  the  body  as  "subglobose,  truncated  below,  col- 
umnar pit  broad  and  deep;  summit  somewhat  conical,  prolonged 
by  a  proboscis:  column  round,  columnar  perforation  rather  large 
and  pentalobate."  He  said;  "The  body  is  adorned  by  a  most 
beantifirt  network  of  raised  triangular  figures;  the  points  of  the 
principal  triangular  figures  rise  from,  and  terminate  at  the  center 
of  the  first  interradial  pieces;  a  subordinate  set  of  figures  terminate 
at  the  center  of  all  the  pieces  below  the  arms.  In  some  spec- 
imens the  lines  are  continuous,  in  others,  interrupted.  The  sum- 
mit pieces  are  sometimes  adorned  by  a  single  prominent  granule; 
in  other  specimens,  many  of  the  pieces  are  ornamented  by  a  num- 
ber of  granules,  arranged  in  lines  across  some  of  the  pieces  in 
nearly  parallel  rows,  or  in  a  circular  band  around  a  more  promi- 
nent central  one." 

Our  specimens  agree  with  the  above  description  and  in  compar- 
ison with  other  species  we  would  note  the  high  calyx,  with  a  slight 
constriction  below  the  arm  bases,  the  flattened  or  truncated  base, 
and  pentagonal,  funnel  shaped,  columnar  pit,  bounded  externally 
—2  G. 
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by  a  raised  ridge  running  from  a  central  tubercle  on  each  first 
radial  to  another,  so  as  to  bound  the  columnar  cavity  with  a  raised 
pentagonal  figure.  We  have  illustrated  a  basal  view  to  show  this 
pentagonal  ortline,  because  Lyon's  figure  does  not  show  its  pen- 
tagonal character. 

The  basal  plates  are  deeply  sunken.  First  primary  radials  in- 
cluding the  extension  into  the  columnar  cavity  longer  than  wide; 
ornamented  with  sculptured  ridges,  which  terminate  at  a  central 
node,  at  each  angle  of  the  columnar  depression.  Second  radials 
quandrangular,  wider  than  high,  and  bearing  a  central  node.  Third 
radials  pentagonal,  wider  than  high,  and  bearing  a  central  node. 
First  secondary  radials  as  large  or  larger  than  the  third  primary 
radials.  Second  secondary  radials  much  smaller  and  of  irregular 
form  and  size.  Third  secondary  radials  still  smaller  and  of  irreg- 
ular form  and  size.  Arms,  ten,  composed  of  ovoid  flat  pieces  of 
equal  thickness. 

First  in^.erradials  the  larger  plates  of  the  calyx,  nine-sided,  sub- 
ovate,  angularly  pointed  below  and  resting  between  the  upper  slop- 
ing sides  of  the  first  primary  radials,  the  upper  sloping  sides  separate 
the  first  secondary  radials  and  the  superior  side  is  truncated  for  a 
single  plate  in  the  second  range.  Second  interradials  subquadrate, 
four  pentagonal  and  one  quandrangular  and  followed  by  two  small 
plates  in  the  third  range  (in  some  areas  there  are  three)  and 
these  by  three  smaller,  elongated  plates  (sometimes  there  are  only 
two)  that  separate  the  arms  and  unite  with  the  plates  of  the  vault. 
Intersecondary  plates,  two,  similar  to  the  last  three  in  the  inter- 
radial  areas,  and  separating  the  arm  bases  and  uniting  witfaT  the 
plates  of  the  vault.  Above  the  summit  of  the  three  inter- 
secondary plates  and  also  above  the  summit  of  the  last  two  or 
three  interradials,  two  elongated  pores  or  passages  penetrate  the 
vault  horizontally.  In  some  interradial  areas  there  are  four  of 
these  pores,  especially  where  there  are  three  plates  in  the  third 
range.  These  pores  are  conspicuous,  in  our  specimens,  but  they 
seem  to  have  been  entirely  overlooked  by  Lyon,  for  they  are  not 
shown  in  his  illustration  or  mentioned  in  his  text  We  have  given 
a  side  view  of  a  specimen  for  the  purpose  of  showing  the  inter- 
radials and  intersecondary  plates  and  the  pores,  because  Lyon's 
illustration  is  very  erroneous  and  defective,  in  all    these    respecta 

Found  in  the  Upper  Helderberg  Group,  at  the  Falls  of  the  Ohioi 
and  in  Clark  County,  Indiana. 
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DOLATOGBINUS   MAB8HI,   LyOD. 

Plate  i,  Fig,  8,  showing  the  abrupt  bending  of  the   first  radials 

into  a  pentagonal  funnel  shaped  cavity. 

This  species  was  described  and  illustrated,  by  LyoD,  in  1869,  in 
the  Transactions  of  the  American  Philosophical  Society,  vol.  XIII, 
p.  461,  pi.  XXVII,  Figs,  n,  nl  and  n2.  His  description  and 
illustrations  are  very  good,  and  for  the  purpose  of  identifying  the 
species  none  other  are  necessary,  but  that  publication  is  rare  and 
but  few  western  people  ever  have  an  opportunity  to  see  it,  and, 
for  that  reason  alone,  we  are  justified  in  redescribing  it  But  our 
principal  object,  in  calling  attention  to  it,  is  for  the  purpose  of 
redescribing  and  showing  a  basal  view,  as  we  have  .a  specimen 
hollow  on  the  inside  and  showing  both  the  exterior  and  interior 
of  all  the  plates. 

Lyon  described  the  calyx  as  "discoid,  with  five  broad,  sharp 
carina,  which  rise  perpendicularly  from  the  margin  of  the  basal 
pit,  and  extend  ontward,  equally  elevated  to  the  center  of  the 
third  radials,  the  carina  rising  gradually  from  the  margins  of  the 
radials,  then  more  rapidly  to  the  center  of  the  pieces.  At  the 
center  of  the  third  radials  the  carina  sends  out  branches,  not  quite 
so  bold  as  th^  main  stem,  but  strong,  involving  all  the  pieces  of 
the  superradials  up  to  the  arm  bases.  Arm  bases  prominent,  in 
groups  of  two  to  each  ray,  producing  a  lobed,  pentagonal  figure 
of  that  section  of  the  body.  The  dome  is  subconical;  twice  as 
high  as  the  body  below  the  arms;  surmounted  by  a  thick,  strong, 
subcentral  proboscis.  The  interradial  fields  unite  to  the  dome- 
covering  between  the  arms." 

The  characters  above  described,  to  which  special  attention  may 
be  directed,  are  the  low  calyx,  high  vault,  subcentral  proboscis 
and  carina.  Instead  of  ordinary  radial  ridges  occupying  the  cen- 
tral part  of  the  radial  plates,  the  whole  plates  are  involved  in 
forming  a  high  central  ridge,  in  each  series,  which  Lyon  calls  the 
"carina."  And  they  "rise  perpendicularly  from  the  margin  of  the 
basal  point,"  which  is  a  striking  peculiarity,  much  more  notice- 
able in  a  specimen  than  it  is  in  his  illustration  or  in  ours,  though 
the  attention  of  the  artist  was  called  specially  to  it,  and  our  figure 
is  accurate  except  in  giving  a  full  idea  of  the  height  of  the  "carina" 
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at  the  '^basal  pit.*'  The  surface  of  the  plates  is  covered  with 
fine  ridges,  disposed  in  groups,  radiating  from  the  center  of  the 
plates. 

The  basal  plates  form  a  cone,  the  top  of  which  is  on  a  letel 
with  the  top  of  the  calyx.  The  internal  position  which  they  occu- 
pied, probably  caused  them  to  become  anchylosed,  at  ail  events, 
one  cannot  see  any  possible  flexibility  they  could  give  the  animal^ 
in  that  situation,  if  they  were  not  anchylosed.  The  summit  of 
these  anchylosed  plates  is  perforated  with  a  large  pentfJobate  or 
oinque-foil  columnar  canal.  There  is  a  rim^  formed  by  a  thicken- 
ing of  the  plates,  within  the  apical  part  of  the  cone  to  which  the 
end  of  the  column  was  attached,  and  it  appears  that  the  column 
filled  the  interior  of  the  cone  and  the  plates  were  more  or  less  at- 
tached to  it 

The  first  primary  radials  form  a  pentagonal  funnel  thiit  extends 
to  the  base  of  the  cone  formed  by  the  basal  plates.  Tbe  length 
of  the  funnel,  without  including  the  height  of  the  c^rin^,  is  equal 
to  the  greatest  width  of  the  radials.  In  other  words,  t|ie  length 
of  the  first  radials  is  ipore  than  their  greatest  width,  but  the 
plates  are  abruptly  bent,  and  four -fifths  of  the  length  is  within 
the  funnel  shaped  basal  cavity,  and  only  one-fifth  without*  which 
is  very  little  more  than  the  thickness  of  a  plate.  It  seems  quite 
impossible  to  show  the  true  depth  of  the  funnel,  by  pen  drawing, 
but  the  artist  has  indicated  it  as  well  as  he  could,  in  the  illustra- 
tion, which  is  a  character  not  attempted  to  be  shown,  in  Lyon's 
figure  of  the  base  of  the  calyx  of  this  species.  In  the  inside  of 
the  calyx,  neither  the  pentagonal  form  of  the  funnel  nor  the  ex- 
ternal carina  are  indicated,  but  a  round  cone  is  formed  by  the 
extension  into  the  interior  of  the  first  radials  and  basal  plates. 

Second  primary  radials  quadrangular  one-half  wider  than  long. 
Third  primary  radials  wider  than  the  second  and  wider  than  long, 
pentagonal,  and  support  on  each  upper  sloping  side  three  or  four 
secondary  radials,  the  last  of  which  supports  the  free  arms.  The 
radial  series  are  of  variable  length  within  the  calyx,  as  mentioned 
by  Lyon,  which  somewhat  destroys  the  symmetry  of  the  calyx. 
There  are  ten  arms. 

There  are  from  seven  to  nine  interradials  in  each  area.  The 
first  is  large,  subovoid  and  has  nine  sides,  it  supports  a  hexag- 
onal plate  as  large  as  a  primary  radial,  and  it  is  followed  by 
three  plates,  in  the  third  range,  except  in   one  area,    where  there 
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are  only  two.  There  are  two  plates  in  the  fourth  range,  ediiepi' 
in  one  area,  where  there  are  four,  and  two  in  the  flfth  ranger. io^i: 
which  are  united  the  points  of  the  long  piece*  that  li^  biitweeti^ ' 
the  lobes  on  the  dome,  according  to  Lyon.  Some  speciifiens,  liow-  ? 
ever,  we  think  show  more  than  two  plates,  in  the  last  range,  in- 
some  of  the  areas.  *< 

There  are  from  two  to  four  intersecondary  plates  in  each  ariea^^ 
wedged  between  the  arm  bases;  when  four,  they  are  in  pairs,  one['. 
above  the  other.  ^^^ 

"The  dome  is  covered  by  large  pieces;   each   field   between  the 
lobes  contains  a  pair  of  the  largest,   which   reach  from  the  ai^ON 
bases   toward  the   proboscis;   they   are  six  or  seven  sided;  long; 
broadest  at  the  upper  extremity;   pointed,   or  very  slightly  trun- 
cated at  the  lower  end;  joining  each  other  by  their  longest  sides, 
at  the  center  of  the   depression   between  the  lobes^    A   circld^  (iif' 
large  pieces  surround  the  dome;  all  of  these  rest  partly  upon  the 
ten  long  pieces.    The  pieces  composing  this  zone  are  of  diff^rdlit 
sizes;  they  also  differ  in  form;   all  six   sided;   two   of  the  largesi 
pieces  of  the  circle  rest  directly  over  two  of  the  long  pieces!  three] 
other  groups  of  the  long  pieces  unite  under  the  suture,  uniting; 
two  of  the  pieces  forming  the  circle,   so  that  the  sutures,  unitinj^- 
both  sets  of  pieced,  form  one  line  from  the  arm  bases  to  the  base  ^ 
of  the  second  circle  surrounding  the  dome  near  the  base  ot  tb#. 
proboscis.    Below  the  zone  described,  and  between  the  groUpa  of 
long  pieces,  are  groups  of  from    five   to   seven  pieces,  the  upper 
one   of  which  is   joined   to  the   circle   above  the  group  of  ioog. 
pieces,  and  on  which  it  rests.    The  lowest  piece  of   these  gf oupp 
is  lanceolate;  is  lodged  between    the   arm    bases,  and  unites  wiitttf 
the  interbrachials.     The  upper  and  largest  piece  of   these  sevelnd:- 
groups  is  of  the  same  size  and  form  as  the  pieces  comprising  the* 
first  zone  around  the  top  of  the  dome.    Around  the  arm  bases  the 
pieces  are  numerous  and  quite  small.    The  pieces  comprising  tli0< 
lower  zone,  and  the  large  ones  of  the  groups  above  the  arms,  ar9« 
surmounted  by  a  group  of  from  three  to  five  rough,  pointed  spines/ 
confluent  near  their  bases.    The  plates  of  the  second  zone  at'  ther 
base  of  the  proboscis  are  ornamented  with  hemispherical  tuberekMif 
all  other  pieces  of  the  dome  are  gibbous  or  concave  and  not  orna- 
mented." 

In  this  species  there  are   from  four   to  six  pores  between   each 
of  the  arm  bases,  that  were  not  mentioned  by  Lyon,  or  shown  in 
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his  illustratioDS,  and  which  are  quite  conspicuous  in  our  speci- 
mens. These  pores  or  passages  are  elongated.  They  commence 
by  a  slight  horizontal  furrow  across  the  top  of  the  last  interradial 
plates  in  the  calyx  and  penetrate  the  adjoining  plates  of  the  vault 
horizontally,  r-Wbich  makes  an  elongated  surface  opening.  This 
feature  is  present  and  even  more  noticeable  in  Dolatocrinus  grandis 
and  may  be  understood  by  referring  to  the  illustration  of  that 
species.  We  know  all  these  openings  penetrate  the  test  because 
we  can  see  through  them. 

This    species    occurs  in  the    Upper  Helderburg    Group,  at    the 
EaHs  of  the  Ohio^  and  in  Clark  county,  Indian^. 

DOLATOCRINUS   GRANDIS,   n.   sp. 

Plaie    Ily  Fig.  1,  basal  view  of  the  calyx;    Fig.  2^  view  of  the 
rpauU  broken  in  the  central  part;  Fig.  5,  laterdl  view. 

i^'Galyx  very  large,  subhemispheroidal,  quite  concave  below,  the 
concavity'  including  part  of  the  third  primary  plates,  and  most  de- 
pressed in  the  interradial  areas.  The  diameter  of  the  specimen 
illtll^ated  is  two  and  three- tenths  inches;  height  to  the  place 
where  the  vault  is  broken,  one  and  fifty-five  hundredths  inches; 
height  of  calyx,  nine- tenths  of  an  inch;  height  of  vault,  if  un- 
bir6ke»,  and  calyx  about  equal.  The  vault  is  quite  convex,  a  little 
more' abrupt  on  one  side  than  the  other,  indicating  that  it  pos- 
sessed a  proboscis  on  the  abrupt  side,  and  it  is  very  slightly  de- 
pressed in  the  interradial  areas.  Surface  of  the  calyx  beautifully 
and  delicately  sculptured,  numerous  raised  lines  seem  to  cross  the 
sittlreft'  from  one  plate  to  another,  but  none  of  them  arise  from 
nodes  or  tubercles.  The  sutures  are  not  beveled  and  in  some  parts 
tliey  are  very  indistinct  The  sutures  on  the  vault  are  dis- 
tidct  and  beveled  and  between  the  larger  plates  they  are  broadly 
and  deeply  grooved,  the  grooves  being  bounded  with  a  rim  of 
giianules,  while  the  central  part  of  each  plate  is  concave  or  sculp- 
tured and  sometimes  granulous.  The  columnar  cavity  and  part  of 
the  first  primary  radials,  in  our  specimen,  are  covered  with  the 
limestone  matrix. 

'  First  primary  radials  very  little  wider  than  high,  upper  side 
transverse.  Second  primary  radials  quadrangular  and  about  one- 
fourth  wider  than  high.  Third  primary  radials  larger  than  the 
second,  pentagonal,   and  from   one-fourth  to   one-third  wider  than 
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high.  The  superior  sides  bend  upward  and  the  inferior  sides  curve 
into  the  basal  depression  so  that  the  oalyx  can  be  made  to  rest 
on  a  smooth  surface  on  the  third  radials.  Each  one  supports  on 
each  upper  sloping  side  a  series  of  secondary  radials  the  last  ones 
of  which  support  the  free  arms.  >    t--  r 

The  first  secondary  radials  are  fully  as  large  or  larger  thanithe 
third  primary  radials,  rather  wider  than  high,  part  of  them  pen- 
tagonal and  the  others  hexagonal,  and  each  one  abuts  upon^  the 
first  interradial  and  one  of  the  plates  in  the  second  range  of  in- 
terradials.  The  second  secondary  radials  are  as  large  as -^tbe  fitBt 
and  wider  than  high,  but  not  of  uniform  size.     The  third  seoondacjif^ 

radials  seem  to   be  smaller  than   the  sec-ond,  but   the  suturevkare 

'  i' 

anchylosed,  or  so  obscure,  in  our  specimeo,  that  tbe  outlilies';^Qi||i- 
not  be  accurately  determined.  Above  these  the  arm  bases:  be- 
come prominent  There  are  only  ten  arms  in  this  speciee,  b^t 
they  are  very  large  and  composed  of  a  double  series  of  interloek-^ 
ing  plates. 

The  interradial  areas  are  not  exactly  of  uniform  size  nor  is  it 
certain  that  they  are  filled  with  the  same  number  of  platea  The 
first  interradials  are  the  larger  plates  in  the  calyx.  Each  one  has 
ten  sides,  is  much  elongated,  rests  its  lower  angle  between  thQ  two 
upper  sloping  rides  of  two  first  primary  radials,  and  separates  the 
first  secondary  radials  between  its  upper  lateral  sides,  and  sup- 
ports lYpon  the  two  superior  faces  two  rather  large  and  more  or 
less  elongated  plates  in  the  second  rang^.  In  some  areas  these 
plates  are  larger  than  in  other  areas.  In  three  of  the  areas,  where 
the  sutures  are  distinct,  there  are  two  plates,  in  tbe  third  range, 
about  half  the  size  of  those  in  the  second  range,  four  small  plates 
in  the  fourth  range,  six  i^till  smaller  plates  in  the  fifth  range,  and 
eight  small  plates  in  the  sixth  range,  that  form  the  top  of  the 
calyx  between  the  arm  bases  and  unite  with  the  plates  of  the 
vault,  in  a  zig  zag  line.  Whether  or  not  the  plates  in  the  other 
two  areas  are  the  same  cannot  be  determined  from  our  specimen. 

The  intersecondary  areas  are  short,  but  almost  like  the  inter- 
radial areas,  in  the  upper  part,  and  the  plates  consist  of  four 
ranges.  The  first  one,  consisting  of  two  plates,  rests  between  the 
upper  slightly  sloping  sides  of  the  second  secondary  radials  and 
in  line  with  the  third  range  of  interradials;  it  is  followed  by  four 
plates  in  the  second  range,  six  in  the  third  range  and  eight  in  the 
fourth  range,  that  unite  with  the  plates  of  the  vault,  in  a  zig  zag 
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line.  The  SDtures  are  bo  obscure  between  the  small  plates,  in 
IM>|iie  gI  the  areas,  that  it  oanHot  be  determined  whether  or  not  all 
the  areas  are  exactly  alike.  The  arm0  are  separated  about  equally 
distant  from  each  other,  whether  by  the  interradials  or  inter- 
secondary  radials. 
There  seems  to  be  no  azygous  area  in  the  calyx« 
The  vault,  in  our  specimen,  as  may  be  seen  in  the  illustration, 
is  broken  away  at  the  summit.  It  is,  however,  highly  convex,  the 
convexity  probably  equalling  the  height  of  the  calyx,  and  covered 
.with  ornamented  polygonal  plates  arranged  in  peculiar  and  system- 
atic order.  The  sutures  are  distinct,  even  between  the  smaller 
plates,  and  the  edges  of  the  plates  are  beveled,  and  between  the 
larger  plates  the  sutures  are  widely  grooved.  The  plates  are  de- 
pressed convex,  concave  in  the  center  and  more  or  less  sculptured 
.and  granulous.  The  smaller  plates  are  over  the  arm  furrows  and 
regularly  interlock.  The  plates  toward  the  central  area  are  large 
and  polygonal.  The  plates  in  the  interradial  areas  are  elongated 
and  arranged  fan  like,  in  some  of  the  areas,  and  more  like  a  key- 
stone arch  in  others,  which  have  a  very  long,  wedge  shaped  plate 
in  the  middle.  There  are  eight  or  ten  plates  in  each  depressed 
interradial  area.  A  horizontal  furrow  crosses  the  top  of  each  of 
the  last  plates  of  the  calyx  and  penetrates  the  vault  at  the  suture 
between  the  plates  of  the  interradial  areas.  There  are,  therefore, 
eight  or  ten  horizontal  elongated  pores  or  passages  that  penetrate 
the  vault  between  each  of  the  arms.  They  are  shown  in  the 
illustration.  This  subject  will  be  further  considered  in  remarks 
at  the  close  of  the  descriptions  of  DolatocriniLS  in  this  article. 

Found  in  the  Hamilton  Group,  at  Louisville,  Ky.,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 

DOLATOCBINUS  0RNATU8  var.  ASPERATUS,  n.  var. 

Plate  II,  Fig.  4,  basal   view.  Fig,  5,  view   of  the   vault;  Fig.  6, 

side  view. 

Calyx  low,  basin  shaped,  flattened  or  truncated  at  the  base  as 
far  as  the  extent  of  the  second  radials;  columnar  cavity  small; 
primary  radial  ridges  prominent;  surface  of  all  the  plates  closely 
and  radiately  sculptured  and  pitted. 

Basal  plates  hidden  by  the  column,  which  is  round  and  pierced 
with  a  cinque-foil  canal.     First  primary  radials   longer  than  wide 
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and  only  a  small  part  at  the  lower  end  is  curved  into  the  col- 
umnar cavity.  Strong  radial  ridges  rise  on  the  first  radials,  cross 
the  sec'.vnd  and  terminate  at  a  tubercle  on  the  third  radials,  from 
which  a  delicate  ridge  crosses  each  secondary  radial.  The  radial 
ridges  are  most  prominent  in  the  central  part  of  the  plates.  The 
radiating  lines  from  the  commencement  of  the  radiating  ridges 
form  a  pentagonal  figure  arourd  the  small  columnar  cavity.  Sec- 
ond primary  radials  quadrangular  and  wider  than  long.  Third 
primary  radials  larger  than  the  second,  wider  than  high,  pentago- 
nal and  support  on  each  upper  sloping  side  two  secondary  radials. 

First  secondary  radials  about  as  large  as  the  third  primary  radials 
and  hexagonal,  except  in  some  instances,  where  slightly  truncated 
by  a  small  plate  resting  between  the  upper  lateral  side  of  the  sec- 
ond interradial  and  the  base  of  the  arm,  they  become  heptagonal. 
Second  secondary  radials  much  smaller;  they  separate  the  arms 
and  extend  to  the  summit  of  the  calyx  and  slope  laterally.  There 
are  ten  arms,  composed,  at  their  origin,  of  a  double  series  of 
plates.     No  intersecondary  radials. 

The  first  interradials  are  the  larger  plates  of  the  body  and  have 
nine  sides.  The  second  interradials  are  less  than  half  as  large  as 
the  first  and  hexagonal;  the  three  superior  sides  are  the  shorter 
ones;  the  upper  truncated  side  extends  to  the  summit  of  the  calyx 
and  a  small  vault  plate  abuts  laterally  against  it.  A  small  plate 
rests  between  each  superior  lateral  sfde  and  the  second  secondary 
radial  and  forms  part  of  the  support  of  the  free  arm.  There  is  no 
azygous  area. 

The  vault  is  only  slightly  convex  and  very  much  depressed  in 
the  interradial  areas,  especially  between  the  arm  bases.  It  bears 
a  small  subcentral  proboscis  that  is  not  preserved  in  our  speci- 
mens. It  is  covered  with  rather  large,  polygonal,  tuberculated 
plates,  two  of  which,  in  each  depressed  interradial  space,  are  elon- 
gated, and  the  larger  plates  of  the  vault.  There  are  no  pores  or 
passages  that  penetrate  the  vault  between  the   arms. 

Found  in  the  Hamilton  Group,  near  Charleston,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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DOLATOCRINUS  ORNATUB,  Meet 

Plate  Ily  Fig.  7,  basal  view;   Fig,    8,    summit  view;  Fig,  9,  side 
view  of  the  same  specimen  from  Columbus,  Ohio, 

The  following;  is  the  definition  of  this  species,  by  Meek,  from 
the  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia, 1871,  p.  57.     It  has  never,  before,  been  illastrated. 

"Body  including  the  vault,  depressed  subglobose,  the  portion 
below  the  arm  bases  being  a  little  higher  than  the  vault,  with 
nearly  vertical  sides  above,  but  rounding  under  below  to  the  some- 
what flattened  under  side;  arm  bases  protuberant,  mainly  in  con- 
sequence of  the  rather  deep  furrows  or  sinuses  of  the  vault  over 
the  interradial  areas;  vault  composed  of  irregular  pieces,  each  of 
which  projects  in  the  form  of  a  little  sharply  prominent  node  or 
short  spine,  the  largest  of  which  are  situated  around  the  nearly 
central  ventral  tube,  and  on  the  elevations  between  it  and  the  arm 
bases.  Base  small,  a  little  compressed  within  the  shallow  concav- 
ity of  the  under  side,  and  marked  by  a  distinctly  indented  column- 
facet,  which  occupies  near  three-fourths  of  its  entire  breadth,  so 
that  only  a  narrow  ring,  as  it  were,  of  the  basal  pieces  can  be 
seen  when  the  column  is  attached.  First  radial  pieces  compara- 
tively large,  extending  out  nearly  horizontally,  or  only  a  little 
arching  upward,  and  with  their  inner  ends  curving  slightly  into 
the  shallow  central  concavity;  all  wider  than  long,  and  hexagonal, 
with  the  upper  (outer)  side  of  each  longer  than  any  of  the  others. 
Second  radial  pieces  about  half  as  large  as  the  first,  wider  than 
long,  and  quadrangular  in  outline.  (In  one  ray  of  the  typical 
specimen  the  second  radial  is  abnormally  wanting,  while  the  third 
is  larger  than  usual.)  Third  radials  about  as  large  as  the  second* 
from  the  curved-up  edges  of  which  they  rise  vertically  wider  than 
long,  and  pentagonal  in  form;  bearing  on  each  of  their  superior 
sloping  sides  a  smaller  secondary  radial,  each  of  which  supports 
another  smaller,  more  or  less  cuneiform  piece,  from  which  the 
arms  arise;  thus  making  two  arms  from  each  ray,  unless  the  num- 
ber is  increased  by  bifurcations  after  they  become  free;  arms 
unknown,  but  apparently  composed,  at  their  origin,  of  a  double 
series  of  alternating  pieces. 

"First  interradial  pieces,  somewhat  larger  than  the  first  radials, 
about  as  wide  above  the  middle  as  their  length,  eight  or  nine 
sided,  with  the  lower  part  of   each  curving  under  to  connect  with 
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the  first  radials,  while  they  curve  upward  vertically  from  near  or 
below  the  middle;  each  supporting  on  the  upper  side  a  much  smaller 
hexagonal  piece,  which  rises  vertically,  and  usually  bears  on  its 
short  superior  lateral  edges  two  smaller  pieces  connecting  with 
the  secondary  radials  or  first  arm-pieces,  while  its  short  truncated 
upper  side  is  not  surmounted  by  any  succeeding  piece,  but  con- 
nects on  its  inner  surface  with  the  vault. 

"Sutures  between  all  the  plates  channeled.  Surface  of  body 
plates  ornamented  with  raised  lines  or  very  small  radiating  costse, 
that  cross  the  sutures  parallel  to  each  other  at  the  sides  of  the 
plates,  but  soon  become  bent  about  and  connected,  in  various 
ways,  so  that  very  few  of  them  extend  directly  to  the  middle  of 
any  of  the  plates,  the  arrangement  being  such  as  to  produce  a 
kind  of  vermicular  style  of  ornamentation,  especially  over  all  the 
central  part  of  the  plates,  like  that  often  seen  on  the  body  plates 
in  Amphoracrinus.  A  small  rather  sharp  ridge  also  extends  up 
the  middle  of  each  radial  series  of  plates,  more  or  less  interrupted 
at  the  sutures,  and  showing  a  slight  tendency  to  form  a  pinched 
node  on  the  middle  of  the  first  and  second  radials;  while  it  is 
sometimes  seen  to  bifurcate  on  the  third  radial,  to  send  branches 
to  the  secondary  radials,  but  these  are  generally  so  small  as 
scarcely  to  be  distinguished  from  the  other  little  ridges  ornament- 
ing all  of  the  body  pieces. 

"Ventral  tube  unknown,  but  judging  from  the  spiniferous  char- 
acter of  the  vault-pieces  around  its  base,  probably  also  spiniferous. 
"Height  of  body   to    arm-bases,   0.47   inch.   do.   to  top  of  vault, 
0.60  inch;  breadth,  0.95  inch," 

The  specimen  illustrated  is  from  the  typical  locality,  in  the 
Upper  Helderburg  Group,  at  Columbus,  Ohio,  and  is  from  the  col- 
lection of  Charles  Faber.  It  will  be  observed  that  it  is  about  the  size 
of  the  type  described  by  Meek,  and  agrees  with  it  in  all  particulars. 
The  variety  asperattis,  above  described,  has  a  proportionally  longer 
calyx,  which  produces  some  diflFerence  in  the  relative  sizes  of  the 
plates,  but  this  alone  would  not  be  of  varietal  importance;  taken, 
however,  in  connection  with  the  diflferent  surface  ornamentation 
and  the  great  difference  in  the  ridges  that  cross  the  radial  plates, 
varietal  characters  may  exist.  The  plates  on  the  superior  lateral 
sides  of  the  second  interradials  are  proportionally  smaller  in 
D.  ornatus  than  in  D.  ornatus  var,  asperatus  and  other  minor 
differences  might  be  pointed  out,  but  they  do  not  seem    to   us   to 
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ConBtitnte  specific  differences,  though  the  two  forms  on  cursory 
examination  are  readily  separated.  If  the  arms  were  preserved 
possibly  the  two  forms  could  be  specifically  distinguished. 

DOLATOCRINUS   STELLIFER   n.   sp. 

Plate  II,  Fig.  10,  basal  view;  Fig.  11,  view  of  the  vault,  only  part 
of  the  sutures  can  be  distinguished   and   the   ornamenta- 
tion is    not  preserved;  Fig.  12,  internal   view  of 
the  calyx  showing  the  basal  plates   and 
part  of  the  first  primary  radials. 

Calyx   low,  basin   shaped^^  three   time   as   wide    as   high,  deeply 
and  broadly  concave  below,  the  concavity  extending  to  the  middle 
of  the  first  interradials;  columnar  cavity  deep;   radial  ridges  quite. 
mialL     Surface    of   all    the    plates    deeply,   closely   and    radiately 
8culptured;__ 

Basal  plates  extending  in  a  cylindrical  form  up  as  high  as  the 
top  of  the  calyx  and  completely  hidden  externally  by  the  column, 
which  fills  the  cylindrical  area.  The  column  is  round  and  pierced 
with  a  cinque-foil  canal.  First  primary  radials  longer  than  wide 
and  together  forming  a  funnel-shaped  columnar  cavity,  ornamented 
near  the  top  with  two  raised  lines,  forming  a  _gentagoD^  with  a 
furrow  between  them.  Second  primary  radials  a  little  wider  than 
high,  quadrangular,  gradually  expanding  upward,  and  each  orna- 
mented with  a  small,  sharp  radial  ridge  that  rises  at  an  angle 
of  the  pentagonal  ornamentation,  on  the  first  radial,  and,  crossing 
the  second  and  third  radial  bifurcates  at  the  superior  angle  of  the 
third  radial,  from  which  point  a  broken  ridge  crosses  each  second- 
ary radial  series  to  the  free  arms.  On  each  side  of  the  radial 
ridges  the  plates  are  closely,  dt^ply  and  radiately  sculptured-  Third 
primary  radials  shorter  than  the  second,  penta^^oDal,  expanding  up- 
ward to  the  lateral  angles  and  supporting  on  each  upper  sloping 
side  a  secondary  radial  series. 

There  are  four  secondary  radials  in  each  of  nine  series,  and  they 
become  smaller  toward  the  arms,  which  commence,  at  the  arm 
openings,  with  a  double  series  of  iiiterlix'king  plates.  They  are 
radiately  sculpturetl  from  a  more  or  less  well  defined  central  node. 
One  secondary  radial  series  in  our  specimen  consists  of  a  single  pen- 
tagonal plate  which  bears  upon  each  of  the  upper  sloping  sides  a 
tertiary  radial  series  having  three  plates  before  reaching  the  doable 
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series  of  interlocking  plates,  at  the  base  of  the  arms.  There  are, 
therefore,  eleven  arms  composed  at  their  bases  of  a  double  series 
of  interlocking  plates. 

The  first  interradjalg^  are  the  larger  plates  of  the  body  and  have 
nine  sides.  They  are  jeeply  stellate  in  their  ornamentation.  The 
second  interradials  are  more  than  twice  as  wide  as  high  and  ap~ 
parently  heptagonal  as  the  two  superior  sloping  sides  of  each  ap- 
pear to  bear  four  small  plates  that  separate  the  second  and  third 
secondary  radials.  These  plates  are  followed  by  two  plates  that 
separate  the  fourth  secondary  radials,  and  upon  the  superior  lateral 
sides  of  these  plates  there  is  a  single  small  plate,  on  the  side  of 
the  arm  base,  that  appears  to  properly  belong  to  the  calyx.  There 
are,  therefore,  ten  regular  interradials  if  the  last  two  small  plates 
above  mentioned  are  to  be  regarded  as  interradials.  The  sutures 
between  the  intersecondary  radials  cannot  be  distinguished  in  our 
specimen,  but,  from  the  ornamentation,  it  is  inferred  there  is  one 
small  plate  in  the  first  series  and  two  in  the  second.  No  azygous 
area  has  been  determined. 

The  vault  js  moderately  and  evenly  convex,  with  very  slightly 
concave  interradial  spaqes  and  a  small,  long  subcentral  probosiHS. 
It  is  covered  with  rather  large  polygonal  plates,  the  ornamentation 
of  which  is  destroyed  in  our  specimens.  The  plates  in  the  inter- 
radial areas  are  elongated  and  arranged  in  fan-like  order.  A  hor- 
izontal furrow  crosses  the  top  of  each  of  the  last  plates  in  the 
calyx,  except  the  minute  ones  abuttin^:  the  arm  bases,  and  pene- 
trates the  vault  at  the  suture  between  the  plates  of  the  interradial 
and  intersecondary  radial  areas.  Our  specimens  disclose  four 
of  these  horizontal  elongated  passages  in  each  interradial  area  and 
two  in  each  secondary  interradial  area. 

A  glance  at  the  vault  of  this  species  will  at  once  distinguish  it 
from  D,  ornatus,  D,  ornatus  var,  asperatus  and  all  other  de- 
scribed species.  Beside  it  is  remarkable  for  the  comparatively  low 
calyx,  broad  and  deep  basal  concavity  and  dense^stenate^scul^lur^ 
le  surface.  " 


Found  in  the  Hamilton  Group,  at  Louisville,  Ky.,  and  at  Char-, 
leston,  Indiana,  and  now^  in  the  collection  of  Wm.  F.  E.  Gurley. 
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DOLATOGBINUS    BULBACEUS    n.   Sp. 

Plate  II,  Fig,  13,  basal  viexc;  Fig.  14,  summit  view;  Fig.  15,  side 

view. 

Calyx  and  vault  together  bulbous.  Calyx  pentagonal  from  base 
to  the  arms,  somewhat  bowl- shaped,  most  expanded  in  the  middle 
part,  slightly  constricted  below  the  arms;  columnar  cavity  deep. 
Surface  marked  by  strong  radial  ridges,  and  aj)rqmment  jode_in 
the  central  part  ol  each  first  inierradial  from  which  radiating  ridges 
extend  to  the  adjoining  plates. 

Basal  plates  almost  hidden  by  the  column  though  extending  a 
little  beyond  it.  First  primary  radials  about  as  long  as  wide  and 
abruptly  bent  in  the  middle,  the  lower  part  forming  part  of  the 
rnTi^ft1,Bliftppr^  py^lnnmar  p^yitY  audthe  Upper  end  curving  as  abruptly 
upward.  In  the  center  of  each  there  is  a  prominent  node,  from 
which  the  radial  ridges  arise,  and  which  are  connected  by  straight 
ridges,  from  one  to  the  other,  that  form  the  jgntRgonfil  mitline  of 
the  base,  and  on  which  the  calyx  will  rest,  if  placed  on  a  level 
surface.  Second  radials  quadrangular,  very  little  wider  than  high 
and  sides  nearly  or  quite  parallel.  Third  primary  radials  about 
Wice  as  wide  as  high,  expanding  from  below  to  the  lateral  angles' 
! pentagonal  and  supporting  upon  each  of  the  superior  sides  two 
short,  secondary  radials. 

The  first  secondary  radial  is  much  larger  and  wider  than  the 
second  and  abuts  one  side  against  a  truncated  corner  of  a  first  in- 
terradial  and  another  against  the  secondary  inter  radial.  The  sec- 
ond secondary  radials  abut  against  each  other,  are  rounded  extern- 
ally and  assume  the  form  of  the  arms.  The  arms  in  each  radial 
series  are  thus  arranged  close  together,  and  the  arm  openings  are 
directed  upward.  There  are  only  ten  arms,  and  they  consist,  as 
we  infer  from  the  commencement,  of  a  single  series  of  plates. 

The  first  interradials  are  the  larger  plates  of  the  body  and  have 
nine  sides.  They  are  convex  centrally  and  have  a  prominent  cen-^ 
tral  node  from  which  ridges  radiate  to  adjoining  plates.  The  sec- 
pnd  interradkils  are  about  half  as  large  as  the  first,  bear  a  central^ 
tubercle,  are  heptagonal,  abut  laterally  upon  the  first  secondary 
radials,  and  a  small  plate  that  separates  the  first  and  secondary 
radials  from  the  plates  of  the  vault  and  forms  part  of  the  base  of 
the  arms,  and  the  two  superior  sides  abut  two  interradial  plates 
belonging  to  the  vault. 
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The  vanlt  is  gnif^  gnnvftT^  depressed  in  the  interradial  areas  and 
bears  a  subcentral  proboscis.  It  is  covered  with  only  a  few  large, 
polygonal  plates,  the  surface  ornamentation  of  which  is  not  pre- 
served in  either  of  foar  specimens  examined.  There  are  no  pores 
or  passages  that  penetrate  the  vault  between  the  arms  and  there 
does  not  seem  to  be  any  azygous  side. 

The  general  form  of  this  species  will  readily  distinguish  it  from 
all  others  that  have  been  described,  but  it  will  be  noticed  that  the 
number  and  arrangement  of  the  plates  of  the  calyx  is  the  same 
as  in  D,  omatus  even  to  the  abutting  of  the  second  interradials 
upon  the  two  vault  plates,  without  pores  or  passages  between  the 
arms,  though  otherwise  the  vaults  are  quite  different. 

Found  in  the  Hamilton  Group,  at  Charleston,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 


DOLATOCRINUS   VENU8TU8,  n.   sp. 

Plaie  11^  Fig.  16,  basal  view;  Fig.  17,  side  view;  Fig.  18,  sum" 

mit  view. 

Calyx  hemispherical,  surface  ornamented  with  radiating  ridges 
and  nodes;  radial  ridges  sharp,  prominent  andj^terraptedat^bhe 
sutures.     Column  large. 

Basal  plates  almost  covered  by  the  column.  First  primary  radials 
wider  than  long  and  not  extending  into  the  columnar  cavity. 
Second  primary  radials  a  little  wider  than  high,  quadrangular, 
sides  nearly  parallel.  Third  primary  radials  a  little  shorter  than 
the  second,  pentagonal,  expanding  to  the  lateral  angles  and  except 
two,  supporting  upon  each  of  the  upper  sloping  sides  a  single  sec- 
ondary radial;  two  of  them  bear  four  secondary  radials  each. 

Eight  of  the  secondary  radials  bear  upon  each  upper  sloping 
side  three  tertiary  radials;  they  grow  gradually  smaller,  and  the 
last  ones  are  followed  by  cuneiform  plates  that  belong  to  the  arms. 
There  are,  therefore,  eighteen  arms  in  this  species,  four  in  each 
of  three  radial  series  and  three  in  each  of  the  other  two  series. 
The  arms  are  composed  of  a  single  series  of  cuneiform  plates. 

The  first  interradials  are  the  larger  plates  of  the  body  and  have 
nine  sides.  The  second  interradials  are  less  than  half  as  large  as 
the  first  and  they  are  each  followed  by  three  plates,  a   small  one 
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on  each  side  at  the  base  of  the  arms  and  a  large  one  that  unites 
with  two  plates  in  the  interradial  depression  on  the  vault  There 
seem  to  be  no  intersecondary  radials.       There  is  no  azygous  area. 

The  vault  is  only  slightly  convex  and  moderately  depressed  in 
the  interradial  areas.  It  bears  a  long  subcentaLpiQb.QSci&^  It  is 
covered  with  large  polygonal  plates  that  are  densely  covered  with 
tubercles  and  short  spines.  The  tubercles  are  not  sho^n  in  the 
illustrations  because  there  are  from  twenty  to  fifty  on  each  plate. 
The  two  interradial  plates  in  each  area  that  abut  upon  the  last 
interradial  in  the  calyx  are  elongated,  and  the  larger  plates  of  the 
vault  There  are  no  pores  or  passages  that  penetrate  the  vault 
between  the  arms. 

The  hemispherical  form  and  peculiar  surface  ornamentation  dis- 
tinguish this  species.  Beside,  the  number  of  arms  is  different 
from  all  related  species.  The  number  of  plates  and  general  order 
of  their  arrangement  in  the  calyx,  however,  are  like  those  in  D. 
omatus  and  D,  bulbaceus,  notwithstanding  the  wide  variation  in 
the  forms  of  the  three  species. 

Found  in  the  Hamilton  Group,  at  Charleston,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

DOLATOCRINUS   AUREATUS   U.   Sp. 

Plate  III,  Fig.  1,  basal  view;  Fig.   2,  side  view;  Fig.  5,  summit 

view. 

Calyx  hemispherical.  Surface  ornamented  with  radiating  ridges, 
usually  broken,  and  nodes;  radial  ridges  sharp  and  more  or  less 
interrupted  at  the  sutures.  The  sculpturing  is  more  dense  than 
shown  in  the  illustrations.     Column  round. 

Basal  plates  display  a  pentagonal  rim  around  the  column,  where 
it  enters  the  concavity  formed  by  the  basal  plates.  First  primary 
radials  wider  than  long  and  abut  upon  the  basal  plates  without 
entering  the  columnar  cavity.  Second  primary  radials  about  twice 
as  wide  as  long,  quadrangular,  sides  nearly  parallel.  Third  pri- 
mary radials  about  half  as  long  as  wide,  pentagonal,  expanding  to 
the  lateral  angles,  and  except  three,  supporting  upon  each  of  the 
upper  sloping  sides  a  single  secondary  radial;  three  of  them  bear 
three  secondary  radials  each. 

Seven  of  the  secondary  radials  bear  upon  each  upper  sloping 
side  two  tertiary  radials,  the  last  one  of  which  is  followed  by  the 
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cuneiform  plates  that  belong  to  the  arms.  There  are,  therefore, 
seventeen  arms  in  this  species,  four  in  each  of  two  radial  series 
and  three  in  each  of  the  other  three  series.  The  arms  appear  to 
be  composed  of  a  single  series  of  cuneiform  plates. 

The  first  interradials  are  the  larger  plates  of  the  body  and  have 
nine  sides.  The  second  regular  interradials  are  about  half  as 
large  as  the  first  and  they  are  each  followed  by  three  plates,  a 
small  one  on  each  side  at  the  base  of  the  arms  and  a  large  one 
that  unites  with  two  large  plates  in  the  interradial  depression  on 
the  vault.  •  There  are  no  intersecondary  radials.  There  is,  how- 
ever, a  distinct  azygous  area  shown  in  our  specimen  on  the  side 
nearest  the  proboscis.  The  first  and  second  interradials  are  like 
those  in  the  other  areas,  but  the  second  plate  is  followed  by  four 
or  five  plates  (the  sutures  are  not  all  distinct),  that  separate  the 
arms,  one-fourth  more  than  they  are  separated  in  the  other  areas, 
and  these  unite  with  three  or  more  plates  of  the  vault,  instead  of 
with  two  as  in  the  other  areas. 

The  vault  is  moderately  convex  and  depressed  in  the  interradial 
areas.  It  bears  a  long_8ubcentral  proboscis  on  the  azygous  side. 
It  is  covered  with  large  polygonal  plates  that  are  densely  covere(>_ 
with  tubercles.  The  two  interradial  plates,  in  each  regular  area, 
that  abut  upon  the  last  interradial  in  the  calyx,  are  elongated  and 
the  larger  plates  of  the  vault.  There  are  no  pores  or  passages 
that  penetrate  the  vault  between  the  arms. 

This  species  most  resembles  D,  venustus,  from  which  it  is  dis- 
tinguished by  having  seventeen  instead  of  eighteen  arms,  and  by 
having  an  azygous  area.  The  surface  ornamentation,  too,  is  differ- 
ent, but  on  that  ground  alone  we  would  not  be  justified  in  found- 
ing a  new  species  in  this  genus,  for  we  are  satisfied  the  sculptur- 
ing is  not  uniform  on  specimens  belonging  to  the  same  species. 

Found  in  the  Hamilton  Group,  at  Charleston,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

DOLATOCRINUS  APPB0XIMATU8,   n.   sp. 

Plate  III,  Fig.  4,  basal  view;    Fig,  5,  summit  view;  Fig,  6,  side 
view,  shovnng  the  three  armed  radial  series. 

Calyx  bowl-shaped;  truncated  below;   slightly  constricted    below 
the  arm  bases;   pentagonal,  funnel    shaped   columnar  pit,  bounded 
externally  by  a  raised  ridge    running  from    a  central    tubercle  on 
-4  G. 
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each  first  radial  to  a  central  tubercle  on  the  adjacent  first  radials; 
column  round,  perforation  small,  cinque-foil.  Surface  ornamented 
by  rather  strong  radial  ridges  commencing  at  the  central  node  on 
the  first  primary  radials  and  extending  to  the  arms,  and  by  radi- 
ating ridges  from  a  central  node  on  each  plate. 

Basal  plates  sunken  and  so  nearly  covered  by  the  column  as  not 
to  be  visible  externally.  First  primary  radials  about  as  long  as 
wide,  one-half  the  length  being  in  the  columnar  cavity.  Second 
radials,  quadrangular,  wider  than  long,  flattened  and  bearing  a 
prominent  central  node.  Third  radials,  pentagonal,  expanding  to 
the  lateral  angles,  wider  than  high,  four  of  them  bearing  upon 
each  upper  sloping  side  four  seconiary  radials  and  the  other  one 
bearing  upon  one  upper  sloping  side  four  secondary  radials  and 
upon  the  other  a  single  secondary  radial  which  bears  upon  each 
of  the  upper  sloping  sides  three  tertiary  radials.  Four  of  the 
radial  series  thus  bear  two  arms  each  and  the  other  bears  three 
arms,  making  eleven  arms  in  this  species.  From  the  arm  bases  it 
might  be  inferred  that  the  arms  are  composed  of  a  double  series 
of  interlocking  plates,  as  there  are  two  plates  at  the  base  instead 
of  one,  but  two  furrows  are  not  seen  to  enter  the  vault. 

First  interradials  the  larger  plates  of  the  calyx  and  have  nine 
sides.  Second  interradials  less  than  half  as  large  as  the  first, 
hexagonal,  and  support  three  small  plates  in  the  third  range, 
which  are  followed  by  three  smaller  plates  that  separate  the  arm 
bases  and  unite  with  the  plates  of  the  vault  Intersecondary  radi- 
als two,  separating  the  arm  bases  and  uniting  with  the  plates  of 
the  vault.     No  azygous  side. 

Vault  moderately  convex,  with  a  subcentral  proboscis  and  com- 
posed of  convex  polygonal  plates.  Those  in  the  interradial  areas 
are  elongated  and  disposed  in  a  fan-like  arrangement.  Four  pores 
or  passages  enter  the  vault  in  each  interradial  area,  and  two  in 
each  intersecondary  area;  they  are  continued  by  a  shallow  furrow 
across  the  top  of  the  last  range  of  interradials. 

This  species  is  more  nearly  related  to  D.  locus  than  to  any  other 
that  has  been  described.  It  is  distinguished,  however,  by  having 
eleven  arms  instead  of  ten,  which,  alone,  we  regard  as  of  specific 
importance.  It  is  further  distinguished  by  having  one  more  sec- 
ondary radial  and  one  more  interradial  in  the  third  range,  which 
we  think  is  of  specific  importance,  especially  as  our  specimen  is 
miicli  smaller  than  any  specimen  of  A  laciis  we  have  seen.      The 
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difference  in  size  and  in  surface  ornamentation  we  do  not  .regard 
as  of  importance,  especially  where,  as  in  this  case,  the  two  species 
have  the  same  general  form  and  without  careful  examination 
might  be  taken  one  for  the  other.  A  basal  view  of  the  two  species 
is  alike. 

Found  in  the  Hamilton  Group,  at    Louisville,  Ky.,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 

DOLATOCRINUS   LINE0LATU8,   n.   sp. 

Plaie  II I  J  Fig.  7,  basal  view;  Fig,   8,  side  view;  Fig.  9,  summit 
view,  the  small  plates  near  the  arm  openings 

are  not  distinguished. 

Calyx  hemisphericalt  very  slightly  constricted  below  the  arm 
bases,  which  protrude  nearly  horizontally.  Surface  ornamented 
with  ^e  radiftting  lineg^  in  fascicles  of  three,  that  run  from  a 
jharp  prominent  pod^I  in  the  center  of  each  principal  plate,  to 
the  ^e^tral  _node_in_  each  _adja^  plate.  Radial  ridges  small, 
sharp,  continuous  over  the  sutures  and  bearing  a  sharp  node  at 
the  center  of  each  plate.     Column  round,  rather  small. 

Basal  plates  almost  covered  by  the  column.  First  primary  radi- 
als  a  little  wider  than  long  and  not  extending  into  the  columnar 
cavity.  Second  primary  radials  about  twice  as  wide  as  long,  quad- 
rangular, sides  nearly  parallel.  Third  primary  radials  longer  and 
wider  than  the  second;  about  twice  as  wide  as  long;  expanding  to 
the  lateral  angles,  pentagonal  and  bearing  upon  the  upper  sloping 
sides  the  secondary  radials.  One  of  them  bears  upon  each  upper 
sloping,  side  three  secondary  radials  and  each  of  the  other  four 
bear  upon  one  upper  sloping  side  three  secondary  radials  and 
upon  the  other  one  a  single  pentagonal  secondary  radial  that  bears 
upon  each  upper  sloping  side  two  tertiary  radials.  There  are, 
therefore,  three  arms  to  each  of  four  radial  series  and  two  arms 
to  the  other  one,  making  fourteen  arms  in  all.  The  arm  bases 
project  nearly  horizontally.  The  arms  are  composed  of  a  single 
series  of  (tuneiform  plates. 

The  first  interradials  are  the  larger  plates  of  the  body  and  have 
nine  sides.  The  second  interradials  are  more  than  half  as  large 
as  the  first  and  reach  to  the  summit  of  the  calyx.  This  plate  in 
the  second  range  is  followed  by  three  plates,  the  central  one  is 
the  larger  aud  unites  with  two  plates  on  the  vault  and  the  lateral 
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ones  form  part  of   the   arm    bases.     There   are   no   intersecondary 
tadials.     There  is  no  azygous  area. 

The  vault  is  quite  convex  and  much  depressed  in  the  interradial 
areas,  which  is  made  more  conspicuous  by  the  prominence  of  the 
ambulacral  areas,  at  the  base  of  the  arms.  There  is  a  long  8ab»_ 
central  proboscis.  The  vault  is  covered  with  large  polygonal 
plates;  the  smaller  plates  over  the  arm  furrows  near  the  openings 
in  the  vault  are  not  shown  in  the  illustrations,  because  the  sutures 
are  not  distinct  in  our  specimens.  It  is  rare  that  they  are  cor- 
rectly exhibited  in  illustrations  of  other  species,  for  the  same 
reason.  The  plates  are^  covered  with  tubercles,  those  near  the 
base  of  the  proboscis  b^ng  somewhat  spioqus.  The  two  inter- 
radial  plates^  Tn  each  area,  that  abut  upon  the  three  plates  in  the 
third  range  of  interradials  belonging  to  the  calyx,  are  elongated 
and  the  larger  plates  of  the  vault.  There  are  no  pores  or  passages 
that  penetrate  the  vault  between  the  arms. 

This  species  is  distinguished  by  its  general  form,  surface  ornamen- 
tation and  by  having  fourteen  arms.  It  is  probably  as  nearly  related 
to^Z).  venushis  as  to  any  other  species. 

Found  in  the  Hamilton  Group,  at  Charleston,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

DOLATOCRINUS  GREENEI,   n.   sp. 

Plate    III,    Fig.    10,   basal  view;  Fig.    11,  side  view;   Fig.    12, 

summit  view. 


Calyx  hemispherical,  very  slightly  constricted  .bdojy-.thi 
bases.  Surface  sculptured  in  a  variety  of  ways;  there  are  {)romi- 
nent  nodes  in  the  central  part  of  the  larger  plates  from  which 
there  are  radiating  ridges  and  there  are  shorter  radiating  7ridge8' 
that  do  not  arise  from  the  central  nodes,  beside  scatterlB  l^betr- 
cles.  The  radiating  ridges  are  interrupted  at  the  sutures  and 
ventricose  in  the  middle  part  of  the  plates  with  a  node  at  the 
center  of  each.     Column  round,  medium  size. 

Basal  plates  expose  a  pentagonal  rim  around  the  column.  First 
primary  radials  wider  than  long  and  of  unequal  size,  two  of  them, 
on  the  azygous  side,  being  much  larger  than  the  others,  as  shown 
in  the  upper  part  of  Figure  10.  Second  primary  radials  only 
slightly  wider  than  long,  quadrangular,  sides  nearly  parallel.     Third 
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primary  radials,  about  the  same  length  as  the  second,  expand  to 
the  lateral  angles,  and  bear  upon  each  upper  sloping  side,  except 
one,  a  single  secondary  radial.  Upon  one  side  of  the  radial  series 
opposite  the  azygous  side  there  are  three  secondary  radials,  the 
last  one  of  which  bears  a  cuneiform  arm  plate.  The  first  second* 
ary  radials  are  large  and  bear  upon  each  upper  sloping  side  two 
tertiary  radials.  There  are,  therefore,  four  arms  to  each  of  four 
radial  series  and  three  arnrs  in  the  radial  series  opposite  the  azy- 
gous area,  making  nineteen  arms  in  this  species.  The  arm  bases 
are  not  large  and  the  arms  appear  to  be  composed  of  a  single 
series  of  cuneiform  plates. 

The  first  interradials  are  the  larger  plates  of  the  body  and  have 
nine  sides,  in  three  of  the  areas;  but,  in  the  other  two  areas,  there 
are  two  interradial  plates  in  the  first  r^nge  and  together  they  are 
much  larger  than  the  single  first  interradials.  The  two  interradials 
in  the  first  range  in  the  two  areas  may  be  seen  to  abut  upon  the 
two  large  first  primary  radials  in  Figure  10,  one  plate  extending 
below  the  other  and  one  of  them  may  be  seen  on  the  left  of  Fig- 
ure 11.  We  cannot  say  that  the  two  large  first  primary  radials, 
followed  laterally  by  two  plates,  in  the  first  range  of  interradials, 
represent  an  abnormal  development.  We  have  only  one  specimen. 
The  two  first  primary  radials  are  substantially  alike  and  the  two 
peculiar  interradial  areas  are  substantially  alike.  If  they  are  ab- 
normal there  is  regularity  about  them,  and  they  are  each  separated 
by  a  four-armed  radial  series  from  the  three-armed  series.  There 
is  only  one  plate  in  the  second  range,  in  three  of  the  areas,  and 
two  in  the  other  two  areas.  In  the  third  range  there  are  three 
plates,  the  central  one  is  the  larger  and  unites  with  two  plates  on 
the  vault  and  the  lateral  ones  form  part  of  the  arm  bases.  There 
are  no  intersecondary  radials.  There  is  an  azygous  side  if  we 
would  embrace  within  it  two  radial  series  and  three  interradial 
areas,  but  there  cannot  be  said  to  be  a  single  azygous  area  as  that 
term  is  applied  in  the  description  of  crinoids. 

The  vault  is  only  slightly  convex  but  rather  strongly  depressed 
in  the  interradial  areas  between  the  arm  bases.  There  is  a  small 
subcentral  proboscis.  The  vault  is  covered  with  rather  large 
polygonal  plates,  the  two,  in  the  interradial  areas  that  abut  upon 
the  plates  in  the  third  range  of  the  interradials,  are  elongated  and 
the  larger  plates  of  the  vault.     All  the  plates  bear   tubercles  and 
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a  few  ofjheinbear  a  central  spine  each  that  is  surrounded   with 

tubercles.     There    are    no    pores  or    passages    that  penetrate  the 

vault  between  the  arms. 

This  species  is  distinguished  by  its  ^ide  calyx,,  low.  vanity  pj^n» 
liar  form^  surface  ornamentation  and  number  of  arms.^ 

.Found  in  the  Hamilton  Group,  at  Louisville,  Ky.,  by  G.  K. 
Greene,  in  whose  honor  the  specific  name  is  proposed,  and  now 
in  the  collection  of  S.  A.  Miller. 

RemarliS, — We  have  described  and  illustrated  fourteen  species 
of  DoUitocrinuSy  being  all  that  are  now  known  from  Ohio,  Indi- 
ana and  Kentucky.  Eleven  of  these  are  new  to  science,  one  of  the 
others  has  never  before  been  figured,  and  the  other  two  are  illus- 
trated and  redescribed  for  the  purpose  of  showing  characters  not 
heretofore  known.  We  call  attention  to  the  fact  that  no  one  has 
discovered  an  azygous  opening  in  any  of  the  species,  and  this  im- 
portant character  or  part  of  the  ordinary  structure  of  crinoids  may 
fairly  be  said  not  to  exist  in  this  genus.  D.  magnificus  and  D. 
aureaius  have  each  an  azygous  side  to  the  calyx  and  vault  and 
D.  greenei  has  two  azygous  areas  in  the  calyx,  while  none  of  the 
other  species  have  an  azygous  side  or  azygous  area. 

D.  grandts,  D.  hiciis,  D,  marshi,  D.  stellifer  and  D.  appraxt- 
mqius  have  orifices  entering  the  body  through  the  vault,  between 
the  arms,  an  important  structure  having  no  existence  in  D.  magnif- 
ictis,  D.  ornatuSf  D.  ornafus  vnr,  asperatus,  D,  butbaceiia^  D. 
venusius,  D,  aweatus,  D,  lineolatus  or  D.  greenei^  and  whether 
or  not  the  character  belongs  to  D.  spinosiis  is  not  determined. 
These  orifices,  though  conspicuous  in  the  species  to  which  they 
belong,  have  not,  so  far  as  we  are  advised,  been  heretofore  men- 
tioned, and  it  would  seem,  therefore,  appropriate  for  us  to  state 
more  fully  the  structure  and  appearance  and  the  possible  or  proba- 
ble physiological  functions  with  which  they  were  connected. 

We  regard  them  as  excurrent  orifices  for  the  reason  that  they 
cross  the  plates  of  the  calyx  at  the  summit  by  a  furrow  and  en- 
ter the  vault  horizontally,  which  is  inconsistent  with  any  other 
hypothesis.  What  flowed  through  the  orifices  flowed  through  the 
channels  across  the  thickness  of  the  plates  of  the  calyx,  for  we 
cannot  conceive  of  any  other  utility  or  purpose  of  the  furrows. 
Nothing  could  have  flowed  through  the  furrows  and  entered  the 
orifices  for  the  purpose  of  gaining  access  to  the  interior  of  the 
body,  for  there  was  no  means  of  propelling  anything  in  that  direc- 
tion.    Endosmosis  would  not  take  place  in  that  way. 
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They  may  have  been  used  as  conduits  for  the  waste  material 
that  entered  through  the  ambulacral  furrows,  or  for  the  discbarge 
of  surplus  water,  but  whatever  their  purpose  they  must  have  been 
used  in  the  performance  of  some  important  physiological  function. 
There  would  seem  to  be  no  doubt  of  that  fact.  This  conclusion 
leads  us  to  ask  why,  if  they  were  so  important  to  the  species  pos- 
sessing them,  did  the  greater  number  of  species  in  the  genus  6x- 
ist  without  them?  The  question  is  unanswered  and  at  present  un- 
answerable, because  the  physiological  functions  performed,  at  the 
seat  of  life,  which  is  supposed  to  have  been  near  the  central  part 
and  on  a  level  with  the  top  of  the  calyx,  in  this  genus  of  palaeo- 
zoic crinoids,  are  not  known.  The  orifices  are  elongated  externally 
and  in  their  passage  through  the  vault,  because  they  are  directed 
horizontally  through  the  convex  vault,  and  the  elongation,  there- 
fore, depends  upon  the  convexity  of  the  vault  in  the  different  spe- 
cies. 

OBINOID   BASES. 

Fkite  Illf  Fig.  13,  superior  side  of  an  eroded  base;  Fig.  14,  in- 
ferior side  of  same. 

Crinoid  bases  are  as  full  of  pores  as  sponges  and,  when  silici- 
fied,  they  may  be  cleaned  with  acid  and  made  to  expose  the  pores 
as  shown  in  the  illustrations.  Weathered  specimens,  when  not 
silicified,  expose  the  pores,  and  a  broken  fragment  will  expose 
them  also.  Unaltered  and  finely  preserved  specimens  do  not  expose 
the  pores  externally.  The  column  is  inserted  in  an  obconoidal 
cavity  in  the  base  and  the  pores  radiate  from  this  cavity  in  all  di- 
rections to  the  farthest  extremities  of  the  base.  They  are  rarely 
larger  than  an  ordinary  sewing  needle,  and  generally  less  in  size, 
but  so  numerous  that  the  interspaces  have  a  diameter  but  little 
more  than  the  diameter  of  the  pores.  The  radiating  pores  are 
more  or  less  sinuous  and  accommodated  to  the  irregularities  of 
the  base. 

These  pores,  as  we  suppose,  were  connected  with  the  columnar 
canal  and  through  them  the  material  passed  that  formed  the  base. 
The  hist/Ogenesis  of  the  base  may  be  compared  with  the  formation 
and  development  of  the  bones  of  an  animal.  The  mucous  or  fluid 
substance,  that  contained  the  material  for  the  base,  passed  through 
the  columnar  canal  into  the  pores  of   the  base  and  was  deposited 
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in  a  softer  state  than  it  afterward  ashamed.  In  this  way  the  base 
increased  in  size  with  the  grow^th  of  the  aoimal,  and  wa^  made  to 
fill  the  inequalities  of  the  sarfaca,  to  which  it  attached,  and  to 
extend  OFer  the  border  so  as  to  form  hooks  or  anchors  of  sup- 
port The  nutrition  for  the  formation  of  the  organic  structure  of 
the  base  was  furnished  in  the  same  manner  that  it  was  supplied 
for  all  other  parts  of  the  skeleton  of  a  criooid.  The  pores  of  the 
base  were  chaQuels  for  nutrition  and  were  appropriated  exclusively 
to  the  construction  and  support  of  it 

The  plates  of  a  crinoid  column  were  enlarged  with  the  growth 
of  the  animaly  as  bones  and  shells  are  increased  io  size;  but  new 
plates  seem  to  have  originated  exclusively  at  the  lower  end,  or 
within  the  obcoooidal  cavity,  in  the  base,  at  the  end  of  the  coU 
umn;  none  appear  to  have  been  intercalated  between  older  plates 
and  none  were  added  at  the  superior  end  of  the  column.  The 
columnar  canal  was,  therefore,  a  channel  for  nutrition,  and  noth- 
ing passed  into  it  except  the  digested  and  reparatory  juices  for 
the  columnar  cords  or  tendons  and  the  skeletal  plates  and  base. 

The  base  illustrated  is  from  the  Hamilton  Group,  at  Louisville, 
Ky.,  but  it  does  not  differ  in  organic  texture  or,  structure  from 
bases  found  in  other  groups  of  rocks. 
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Family    ICHTHYOCRINIDAE. 

LEOANOOBINUS   08WEGOEN8IS   n.   sp. 

Plate  Illy  Fig,  15,  view  on  the  right  of  the  ray  on  the  azygous 

side;  Fig,  16,  azygous  side;  Fig,  17,  view  of  the  ray  6e- 

tween  the  azygous  area  and   the   area  shoum  in 

Fig,  15,  and  which  bears  four  pri- 

mary  radials. 

Species  small,  subelliptical  in  general  outline.  Calyx  obconoidal, 
bulged  on  the  right  of  the  azygous  area,  truucated  for  a  small, 
round  column,  which  is  composed  of  thin  plates,  exposing  the  ser- 
rated edges  for  the  union  of  the  plates,  and  having  a  very  small  col- 
umnar canal.  Plates  of  the  calyx  slightly  convex  and  covered  with 
granules;  sutures  distinct 

The  three  basals  form  a  low  pentagonal  cup,  about  twice  the 
diameter  of  the  column.  The  subradials  are  of  unequal  size,  the 
one  below  the  azygous  area  is  the  larger  and  has  seven  sides,  two 
of  the  others  are  hexagonal  and  two  pentagonal.  There  are  four 
primary  radials  in  the  series  on  the  right  of  the  azygous  area  and 
three  in  each  of  the  other  series.  The  first  primary  radials  are 
unequal  in  size,  the  one  on  the  right  of  the  azygous  area  being 
the  smaller  and  having  only  five  sides,  the  others  are  hexagonal 
or  heptagonal,  depending  upon  whether  they  are  truncated  upon 
one  or  both  superior  lateral  angles  by  the  first  interradials.  The 
second  primary  radials  are  short  and  wide  and  of  very  unequal 
size,  the  one  on  the  right  of  the  azygous  area  is  the  larger  and  is 
hexagonal,  the  others  are  subquadrangular,  but  when  a  superior 
lateral  angle  is  truncated  by  a  second  interradial  they  become  pen- 
tagonal. Four  of  the  third  primary  radials  are  short,  wide,  pen- 
tagonal and  bear  upon  the  upper  sloping  sides  the  secondary  radi- 
als or  free  arms;  the  other  third  primary  radial  is  shoi  fc,  wide, 
subquadrangular  though  slightly  truncated  at  the  superior  lateral 
— 5G. 
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angle  on  the  azygous  side,  so  as  to  make  it  pentagonal;  and  it  is 
then  followed  by  a  fourth  primary  radial  which  is  pentagonal  and 
axillary,  and  bears  upon  the  upper  sloping  side  the  secondary  radi- 
als  or  free  arms.  The  arms  preserved  in  our  specimen  have  three 
short,  secondary  radials,  in  each,  the  last  one  of  which  is  pentag- 
onal and  supports,  on  each  upper  sloping  side,  a  third  series  of 
plates. 

There]^are  two  small  regular  interradials  in  each  area,  one  above 
the  other;  the  first  one  separates  the  second  and  third  primary 
radials,  in  each  series,  in  some  of  the  areas,  it  truncates  the  su- 
perior angles  of  the  first  primary  radials,  in  others  it  does  not  ex- 
tend  so  low.  The  first  azygous  plate  is  rather  larger  than  the  first 
primary  radial  on  the  right  and  has  eight  sides;  it  truncates  a  sub- 
radial,  abuts  upon  three  primary  radials  on  the  right,  though  the 
third  one  truncates  the  angle  only  slightly,  two  on  the  left,  and 
is  followed  by  two  plates  on  the  superior  side,  the  one  on  the  left 
being  quite  small.  The  larger  plate  in  the  second  range  is  suc- 
ceeded by  a  small  plate  on  the  right,  which  is  all  that  is  preserved 
in  our  specimen,  but  the  facet  for  another  plate  in  the  middle  part 
is  well  preserved.  The  azygous  area,  therefore,  has  five  or  more 
plates. 

This  species  is  readily  distinguished  from  all  others  by  the  gen- 
eral form,  regular  interradial  plates,  azygous  iuterradials  and  series 
of  four  primary  radials  in  one  of  the  rays.  It  is  wholly  unneces- 
sary to  compare  it  with  any  of  them,  though  it  clearly  belongs  to 
this  genus. 

Found  in  the  Niagara  Group,  at  Oswego,  Illinois,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 
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Family   ACTINOCRINIDAE. 

MEQISTOGRINUS   EXPANSUS   D.   sp. 

Plate  III,  Fig.  18,  basal  view  of  a  large  specimen;  Fig.  19,  sunu 

mit  view  of  the  same;  Fig.  20,  side  view  of  the  same; 

Fig.  21,  bassil  view  of  a  small  specimen 

showing  the  commencement  of 

the  horizontal  arms. 

Calyx  very  shallow;  broadly  b^in-shaped;  from  three  to  five 
times  as  wide  as  high;  colamnar  cavity,  evenly  concave,  commenc- 
ing from  about  the  middle  of  the  second  radials,  the  superior  part 
of  which  curve  upward;  the  calyx  continues  to  expand  from  the 
second  radials  to  the  arms,  expanding  more  rapidly  as  the  arms 
are  approached.  The  arms  are  directed  horizontally.  The  column 
is  round  and  of  medium  size.  The  vault  is  one-half  higher  than 
the  calyx  and  has  twice  the  capacity. 

The  basal  plates  have  an  hexagonal  outline,  about  one-half  wider 
than  the  diameter  of  the  column.  The  first  primary  radials  abut- 
ting on  a  single  basal  plate  are  hexagonal,  those  abutting  on  two 
basals  are  heptagonal.  The  second  primary  radials  are  a  little 
larger  than  the  first  and  hexagonal.  The  third  primary  radials 
are  about  the  size  of  the  first,  pentagonal,  and  support  upon  each 
upper  sloping  side  secondary  radials. 

The  external  surfaces  of  all  the  plates  covering  the  three  speci- 
mens at  hand,  one  of  them  being  intermediate  in  size  between  the 
two  illustrated,  are  more  or  less  eroded  or  disintegrated.  The 
best  preserved  plates  are  beveled  at  the  sutures,  and  it  is,  there- 
fore, believed  that  specimens  having  a  well  preserved  external  sur- 
face will  show  distinctly  the  outlines  of  all  the  plates.  In  our 
specimens  the  sutures  of  the  secondary  and  tertiary  radials  and 
those  of  the  vault  are  generally  obscure;  some  of  them  are,  how- 
ever, distinct.      This   is  the  reason  the  illustrations  are  not  made 
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to  show  all  the  plates,  and,  for  the  same  reason,  there  is  a  little 
doabt  abont  the  number  and  shape  of  some  of  the  plates  just 
below  the  top  of  the  calyx. 

The  first  secondary  radials  are  nearly  as  large  as  the  third  pri- 
mary radiala  In  one  of  the  lateral  rays  on  each  side  there  are  no 
tertiary  radials.  In  each  of  these  two  rays  the  second  secondary 
radials  are  somewhat  smaller  than  the  first  and  extend  to  the 
lower  part  of  the  commencement  of  the  enlargement  for  the  arms. 
There  are  three  or  four  more  plates  in  each  series,  forming  the 
base  of  the  arms,  before  the  arms  become  free.  This  gives  us  five 
or  six  secondary  radials  in  each  series,  and  two  arms  to  each  of 
these  rays.  In  the  other  three  rays  there  is  only  a  single  sec- 
ondary radial  in  each.  It  is  pentagonal  and  supports  upon  each 
of  the  upper  sloping  sides  tertiary  radials.  There  are  four  or  five 
tertiary  radials  in  each  series,  the  last  three  or  four  of  which  form 
the  base  of  the  arms  before  they  become  free.  The  last  two  or 
three  plates  in  each  of  the  radial  series  are  more  or  less  cunei- 
form before  the  arms  become  free.  There  are,  therefore,  four 
arms  to  each  of  three  rays  and  two  arms  to  each  of  the  other  two 
rays,  making  in  all  sixteen  arms  to  this  species.  The  arms  are 
composed  of  a  single  series  of  cuneiform  plates. 

In  the  interradial  areas  there  is  one  hexagonal  plate  separating 
the  second  primary  radials,  and  two  plates  in  the  second  range  sep- 
arating the  third  primary  radials,  each  of  which  is  about  the  size  of 
the  primary  radials.  There  are  three  plates  in  the  third  range,  three 
in  the  fourth  and  three  in  the  fifth;  the  last  form  a  sharp  ridge 
between  the  arm  bases,  which  rises  above  the  vault  plates,  that 
abut  against  it.  In  the  intersecondary  areas  there  is  one  plate  in 
i^e  first  range  and  two  in  the  second;  the  latter  form  a  sharp 
ridge  between  the  arm  bases,  which  rises  above  the  vault  plates 
that  abut  against  it.  First  azygous  plate  in  line  with  the  first 
primary  radials  and  of  the  same  size;  it  is  followed  by  three  plates 
of  the  same  size  as  the  first  radials.  Above  these  the  area  and 
arrangement  of  the  plates  is  very  much  like  the  regular  areas, 
with  about  one  more  plate  in  each  range. 

The  vault  bears  a  large  central  plate  with  a  big  conical  spine. 
There  is  also  a  spinous  plate  over  the  junction  of  the  ambolacral 
furrows  in  each  series,  making  six  spinous  plates  on  the  vault. 
The  plates  that  cover  the  vault  are  polygonal  and  of  very  unequal 
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size.  There  is  an  orifice  on  the  azygous  side  of  the  central  spine. 
The  ambnlacral  areas  are  raised  into  rounded  ridges  and  the  in- 
terradial  areas  are  depressed  between  the  arms.  The  surface  of  the 
plates,  in  our  specimens,  is  destroyed  and  the  larger  number  of 
the  sutures  are  not  discernable. 

This  species  is  distinguished,  by  its  general  form,  from  all  others. 
The  broad  shallow  calyx,  high  convex  vault,  and  horizontal  arms 
will  alone  distinguish  it  The  number  and  arrangement  of  the 
arms  is  also  a  distinguishing  feature  as  well  as  the  surface  of  the 
plates,  for  most  species  from  rocks  of  the  same  geological  age, 
have  highly  convex  or  subspinous  plates  in  the  calyx. 

Found  in  the  Hamilton  Group,  at  Louisville,  Ky.,  and  now  in 
the  collections  of  the  authors. 

AN  INTERESTING   LETTER. 

There  is  a  letter,  on  file  in  the  State  Museum  of  Natural  His- 
tory of  Illinois,  belonging  to  the  Geological  Department,  from 
Charles  Wachsmuth,  dated,  at  Burlington,  Iowa,  August  9,  1892, 
containing  the  following  paragraph: 

"  I  have  described  the  Eucalyptocrinus  lindahli  and  have  sent 
the  description,  together  with  that  of  some  other  new  species  from 
the  Niagara  Group  to  the  American  Geologist  for  early  publication, 
to  secure  priority,  as  I  am  aware  that  8.  A.  Miller  will  be  out 
this  fall,  on  some  of  the  same  species.  This,  of  course,  is  confi-' 
dential,  for  I  do  not  want  Miller  to  know  it." 

There  was  no  more  sympathizing  place,  for  the  publication  of 
such  material,  than  the  American  Geologist,  a  journal  that  never 
aspires  to  a  higher  level  in  scientific  matters. 


-6  G. 
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PLATE   1. 


Paos. 

DOLATOCRnJUf*   MAONIFU'US,   D.  Bp 5 

Pij?.  1.    Bafal  view  of  a  calyx  somewhat  injured  near  middle  part. 

Fig.  2.    Vault,  a  part  beintj'  broken  away. 

Fi^.  3.    Lateral  view  of  naiyx,  showing  six-armed  ray  and  height  i)f  vault. 

DOl^TOCllim.S  HPINOSUft,  n.  8p H 

Fig.  4.    Basal  view  of  a  calyx. 

Fiu'.  5.     Lateral  view  of  calyx  showing  some  of  the  spines  on  the  platen  of  the  vault. 

DoiJiTocRiNUs  LACUH,  Lyon » 

?Mg.  6.    Lateral  view  of  a  calyx. 
Fij?.  7.    Basal  view. 

DOLATOCRmUS    MAKr'lil,    LyOR 11 

Fig.  8.    BHi»al  view  of  a  calyx.  ^ 
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PLATE  II. 
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Paoi. 

DOLATCK'KINUH  ORANDtS,  n.  Sp 14 

Fig.  1.    Basal  view  of  a  calyx. 

Fig.  2.    Vaalt,  somewhat  broken  away  near  the  center. 

Fig.  8.    Lateral  view  of  calyx. 

DoliATOOBlIfUB  ORNATUB  VAH.  A8I*SKATU8,  H.  VOf 16 

Pig.  4.    Ba«al  view  of  a  calyx. 

Fig.  5.    Vaalt. 

Fig.  6.    Lateral  view  of  calyx. 

DOLATOCBIKUB  ORNATUB,  Meek 16 

Fig.  7.    Basal  view  of  a  calyx. 

Fig.  8.    Vault. 

Fii?.  9.    Lateral  view  of  calyx. 

I)OLATi>CIUNITB  STXLLirSR,  n.  sp '^1 

Fig.  U).    Basal  view  of  a  calyx. 

Fig.  11.     Vault. 

Fig.  Vi.    Lateral  view  of  a  fragmentary  calyx,  showing  Interior  of  basals. 

DOLA>OCUIND8  BULBACBUS,  n.  S]) '^J 

Ftg.  13.    Basal  view  of  a  calyx. 

Fig.  14.    Vault. 

Fig  Ifi.    l4iteral  view  of  calyx. 

Doi.ATOCniNUh  VKNUSTUS,  n.  sp J3 

Fig.  IH.  i^asal  view  of  a  calyx. 
Fij:.  IT.  Lateral  view  uf  calyx. 
Fig.  m.     Vault 
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PLATE  III. 


PAei. 

DOLATOCRINUS  AUBBATU8,  D.  Sp M 

Fig.  1.  BmeI  view  of  a  CAlyz. 
Pig.  2.  Lateral  view  of  calyx. 
Fig.  3.    Vaalt. 

DOLATOCBINrS  APPROXIMATUS,  n.  Sp 86 

Fig.  4.    Baaal  view  of  a  calyx. 

Pig.  6.    Vault. 

Fig.  tt.    Lateral  view  of  calyx. 

Dor.ATonuNUi  uneoultus,  n.  sp 87 

Fig.  7.  Basal  view  of  a  calyx. 
Pig,  8.  Lateral  view  of  calyx. 
Fig.  9.    Vault. 

DOUkTOORINUi)  GRBENSl.  n.  Sp 8K 

Fig.  10.    Basal  view  of  a  calyx  * 

Fig.  11.    Lateral  view  of  calyx. 
Fig.  12.    Vault. 

OBINOID  BA8B ^i 

Pig.  18.    Suiierior  side  of  an  eroded  base. 
Fig.  14.     inferior  8id<»  of  same. 

LeCANOCRINUS  OSWEQOK.SBIS,  n.  Bp ■ 88 

Fig.  15.    Lateral  view  showing  area  on  right  of  the  ray  on  azygous  »ide. 

Fig.  Ifi.     Azygous  Bide  view. 

FiL'.  IT.     V^levv  of  the  ray  between  the  a/.ygous  area  and  the  area  shown  in  Fie.  l-'i- 

Mboihtocrinub  kxi'anhuh,  n.  sp 86 

Fit;.  IS.     Ba^al  view  of  a  calyx. 

Fig.  19.     Vault. 

Fig.  iS).     Lateral  view. 

FiL'- '-Jl      Bat*al  view  of  a  nmaller  epecimMn,  showinj;  the  coinin»»ncement  of  thi- horizontal 
aruiH. 
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NEW  GENERA  AND  SPECIES  OF  ECHINODERMATA. 

BY   S.   A.   MILLER   AND   WM.    F.   E.   GUBLEY. 


SUBKINGDOM  ECHINODERMATA. 


CLASS  CRINOIDEA. 

ORDER  CYSTOIDEA. 

FAMILY  HOLOCYSTID^. 

H0L0CY8TITES   QYRINU8,   n.   Sp. 

Plate    J,    Fig.    1,    ventral   view;  Fig,  2,  posterior  view;    Fig,    3, 

summit  view. 

This  species  is  large,  and  if  the  almost  perfect  specimen,  which 
we  have  illustrated,  possesses  the  normal  form  of  complete  de- 
velopment, then  it  became  free  in  the  later  stages  of  growth,  for 
a  scar  at  the  terminal  point,*  indicates  an  attachment  to  some 
foreign  object  in  a  younger  state.  The  specimen  is  a  little  de- 
pressed dorso-ventrally.  It  is  broad  and  rounded  at  the  summit, 
followed  immediately  below  by  a  sac-like  swelling,  from  which  it 
is  continued  in  an  obconoidal  form  until  it  terminates  in  an  ob- 
tuse point  The  fanciful  resemblance,  in  the  general  outline,  to  a 
tadi)ole  suggested  the  specific  name. 

Commencing  at  the  base  or  lower  end,  there  is  a  solid  obconoidal 
piece  nearly  as  long  as  its  greater  diameter,  which  is  followed  by 
a  range  of  eight  unequal,  irregular,  and  more  or  less  elongated 
plates.  Two  plates  are  inserted  between  this  range  and  the  next  on 
the  right  part  of  the  ventral  side.  There  are  eleven  large  and  elon- 
gated plates  in  the  second  range,  and  three  plates  are  inserted  on 
the  posterior  side,  between  it  and  the  next  range.  There  are  thirteen 
large,  irregular  and  elongated  plates  in  the  third  range  and  nine- 
teen plates  in  the  fourth  range.  The  fifth  range  consists  of  plates 
more    irregular    in    their  order  of    arrangement   and   still    more 
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variable  in  size.  Above  the  fifth  range  the  plates  are  uot  dis- 
posed iu  ranges  nor  in  any  other  defined  order,  and  differ  so  much 
in  size  and  shape,  that  one  can  hardly  say  how  many  ranges  they 
would  make  if  disposed  in  some  order.  We  would  estimate,  if 
they  were  in  ranges,  there  are  above  the  fifth  range  and  below 
the  mouth  about  seven  or  eight  ranges;  or  between  the  basal 
piece  and  the  mouth  about  twelve  or  thirteen  ranges.  Our 
specimen  is  most  ventricose  on  the  right  side,  and  there  is  a  base 
of  a  young  cystidean  at  the  lower  side  of  the  mouth  and  another 
immediately  below  one  of  the  arm  bases  and  some  smaller  bases 
on  other  parts  of  the  body. 

Looking  at  Fig.  3,  the  mouth  may  be  seen  on  the  upper  side 
of  the  figure,  two  arm  bases  on  the  right  and  one  on  the  left, 
connected  by  a  T  shaped  ambulacral  furrow,  and  in  the  central 
part,  between  the  mouth  and  the  ambulacral  furrow,  what  has 
been  supposed  to  be  the  small  anal  opening.  The  mouth  is  on 
the  margin  of  the  anterior  end  and  appears  to  have  been  sur- 
rounded by  six  plates,  but  the  cystidean  base  covers  the  lower 
side  of  it,  and  hence,  possibly,  there  are  seven  plates.  The  anal 
(?)  opening  is  small  and  at  the  summit  of  a  cone  which  is  on 
the  line  of  two  plates.  The  ambulacral  furrow  is  at  the  extreme 
summit  and  connects  the  three  arm  bases  by  following  the  sutures 
between  the  plates;  the  plates  are  denticulated  or  united  by  a 
zigzag  line  at  the  bottom  of  the  furrow.  Each'  plate  that  sup- 
ports an  arm  is  thickened  and  prominent  and  the  ambulacral 
furrow  is  continued  across  this  plate  to  the  top  of  the  prominence, 
where  the  cicatrix  shows  the  place  to  which  the  arm  was  at- 
tached. The  arms  are  not  preserved.  On  each  side  near  the 
bottom  of  the  ambulacral  furrow  there  is  a  row  of  pores,  but  a 
free  plate  of  the  same  character  from  the  same  or  a  similar 
species,  when  examined  from  below,  does  not  show  these  pores  in 
lines,  nor  can  they  be  distinguished  from  the  other  pores  that 
penetrate  the  plate  from  all  sides.  The  ambulacral  furrow,  there- 
fore, is  not  homologous  with  the  ambulacral  furrows  of  either 
crinoids  or  blastoids.  There  is  no  reason  to  suppose  that  it  was 
a  food  groove,  was  covered  with  minute  plates,  or  was  furnished 
with  pinnules.  It  appears  as  a  triangular  furrow  cut  only  half 
way  through  the  plates,  and  where  following  the  suture  lines  of 
plates,  the  plates  are  more  firmly  joined  than  elesewhere  by  the 
denticulated  edges,  but  when  it  enters  upon  a  plate  that  bears  an 


arm,  the  farrow  runs  up  to  the  base  of  the  arm  where  it  does 
not  cut  one-fourth  of  the  thickness  of  the  plate,  aud  where  the 
pores  upon  the  sides  appear  to  differ  from  the  other  pores  that 
penetrate  the  plate  only  by  being  arranged  externally  in  two 
lines.     The  physiological  functions  of  this  furrow  are  unknown. 

We  do  not  desire  to  be  understood  as  laying  any  stress  on  the 
word  arms  used  above,  for  so  far,  no  arms,  in  the  true  sense, 
have  been  found  in  this  genus.  Instead  of  that  we  have  had 
ambulacral  spines,  in  some  species,  and  in  others  no  indications 
of  spines.  In  this  species  there  may  have  been  only  spines  in- 
stead of  arms  possessing  any  kind  of  movement  All  of  the  plates 
are  poriferous,  some  much  more  densely  poriferous  than  others; 
even  the  basal  plate  is  poriferous.  The  pores  generally  penetrate 
the  plates  in  pairs. 

This  is  a  remarkable  species,  on  account  of  the  Y-shaped 
furrow  that  connects  the  three  arm  or  spine  bases^  and  it  is  dis- 
tinguished  from  all  others  by  its  peculiar  form,  size  and  the 
plates  covering  the  body. 

Found  by  J.  F.  Hammell  in  the  lower  part  of  the  Niagara 
Group,  in  Jefferson  county,  Indiana,  and  now  in  his  collection. 

HOLOCY8TITE8    8PLENDEN8,   n.   Sp. 

Plaie  J,  Fig,  7,  left  anterior  view  or  most  ventricose  side;  Fig.  8, 
right  posterior  view  or  least  ventricose  side;  Fig.  9,  summil  view. 

This  species  is  rather  below  medium  size,  balloon  shaped  or 
somewhat  pear-shaped  and  our  specimen  is  most  ventricose  on  the 
left  anterior  side.  It  was  sessile  and  the  cicatrix  for  attachment 
is  plainly  preserved.  The  whole  body  is  pustulose  and  every 
pustule  is  pierced  by  a  pair  of  pores.  There  are  also  a  number 
of  large  round  cavities  or  hemispherical  depressions  irregulaily 
distributed  over  the  body,  as  shown  in  the  illustrations,  the  pur- 
pose of  which  is  wholly  unknown.  It  has  been  supposed  that 
they  are  marks  of  disease,  and  that  the  fact  that  the  whole  order 
of  cystideans,  soon  after  their  great  abundance  in  the  Niagara 
Group,  became  extinct,  gave  color  to  the  supposition,  but  we  have 
no  evidence  that  they  are  marks  of  disease. 

Ciommencing  at  the  lower  end,  we  have,  first,  a  small,  round 
piece  that  attached  to  some  foreign  object,  but  which  is  papil- 
lose and  pierced  with  pores   just  as  the    plates  are    above.     It   is 
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followed  by  a  range  of  eight  small  plates.  There  are  eight  larger 
plates  in  the  second  range  and  eight  still  larger  plates  in  the 
third  range  without  any  intercalated  plates.  Between  the  third 
range  and  what  may  be  called  the  fourth  range  there  are  twelve 
small  plates,  principally  on  the  ventricose  side.  There  are  eight 
large  plates  in  the  fourth  range.  Above  the  fourth  range  the 
plates  are  polygonal  of  variable  size  and  irregularly  disposed.  If 
they  could  be  thrown  into  ranges  there  would  be  six  or  seven 
ranges  between  the  fourth  range  and  the  mouth. 

The  ambulacral  orifice  is  somewhat  marginal,  but  at  the  sum- 
mit. It  is  subpentagonal  in  outline,  about  twice  as  wide  as  long, 
and  surrounded  with  seven  plates.  There  are  scars  for  five  spines. 
Two  plates  separate  the  ambuliicral  orifice  from  the  mouth.  The 
mouth  is  hexagonal  in  outline  and  located  subceutrally,  or  about 
one-half  its  diameter  anterior  to  the  center,  and  is  lower  than  the 
ambulacral  orifice.  A  large  pustule  on  the  plate  adjoining  the 
mouth  and  between  it  and  the  ambulacral  orifice  bears  a  large 
pore  that  is  called  the  anal  opening. 

The  specimen  from  which  this  species  is  described  is  almost  as 
perfect,  so  far  as  the  outer  test  is  concerned,  as  it  was  the  day 
the  animal  died.  It  is  so  different  from  all  hitherto  described 
that  no  comparison  with  any  of  them  is  necessary. 

Found  by  J.  F.  Hammell,  in  the  Niagara  Group,  near  Madison, 
Indiana,  and  now  in  his  collection. 

Family  ANOMALOCYSTID^E. 

BELEMNOCYSTITES,   n.   gen. 

[Ety.  belemnon,  dart;  Kustis,  bladder.] 

Body  compressed,  moderately  convex  in  the  central  part  on  both 
sides,  but  margin  thin;  outline  ovoid.  The  plates  are  not  disposed 
in  ranges  or  series.  A  marginal  rim  of  plates  that  covers'*  an 
equal  portion  of  both  the  dorsal  and  ventral  sides  is  a  peculiar 
character  of  this  genus.  Within  this  marginal  rim  there  are  a 
few  large  convex  plates,  on  the  dorsal  side,  without  any  arms  or 
apertures.  Within  the  marginal  rim,  on  the  ventral  side,  the 
plates  are  more  numerous  and  an  arm  arises  in  the  anterior  part, 


bat  the  opaning?  are  unknowa.  Colatna  comparatively  large  com- 
posed of  thin  plates  and  tapering  as  in  Sfeleocysfifes,  Type  B. 
Weiherhyi, 

* 

BELEMNOOY8TITE8   WETHERBYI,   n.   sp. 

Plate  7,  Fig.  4,  dorsal  side  of  a  specimen  with  part  of  the  column 

attached;  Fig.  5,    dorsal  side  of  another  specimen  with 

column  and  part  of  the  plates  broken  off ;  Fig. 

6,  ventral  side  of  same,  part  of  the  plates 

only   being    distinguishable. 

In  1881  Professor  A.  G.  Wetherby,  in  an  article  entitled  "De- 
scriptions of  New  Fossils  from  the  Lower  Silurian  and  Subcar- 
boniferous  Bocks  of  Kentucky,"  published  in  Jour.  Cin.  Soc.  Nat. 
Hist,  vol.  4,  p.  177,  pi.  V,  figs.  2  and  2a.  called  attention  to  a 
"new  genus  and  species"  of  cystideans,  without  attempting  to  give 
it  a  name  or  determine  its  affinities.  Fig.  4  is  a  reproduction  of 
his  figure  2,  which  is,  evidently,  the  dorsal  side  of  the  specimen. 
He  said  of  it:  "The  column  is  round  and  tapers  rapidly.  The 
peculiar  character  of  this  anomalous  fossil  is  the  presence  of  a 
single  arm,  originating  between  two  large  plates  which  form  the 
apex  of  the  body  on  the  (ventral)  side.  Seven  plates  of  the  arm 
are  shown.  Near  it,  upon  the  left  side,  as  shown  in  the  figure,  is 
a  small  tubercle,  evidently  formed  by  valvular  plates  now  silici- 
fied  so  as  to  obscure  their  arrangement"  Our  specimen,  as  shown 
in  figures  5  and  6,  is  just  like  his,  except  the  lower  part  is  broken 
away,  and  we  have  attempted  to  give  a  better  view  of  the  ventral 
side  than  is  shown  in  his  figure  2a.  We  have  given  him  the 
honor  of  the  specific  name. 

Body  compressed,  convex  on  each  side,  within  the  marginal  rim 
of  plates,  outline  subovoid,  truncated  at  the  base  for  the  attach- 
ment of  a  large  column,  which  is  composed  of  thin  plates  and 
tapers  rapidly. 

There  are  nine  plates  in  the  marginal  rim,  not  including  the 
two  which  abut  upon  the  column.  Five  on  one  side  and  four  on 
the  other.  These  plates  are  large  and  sutures  distinct  The 
sutures  are  exactly  opposite  each  other  on  the  two  sides  and  are 
plainly  shown  curving  over  the  margin,  which  is  thin  and  sharp. 
This    peculiar  rim  of  plates  increases  in  thickness  on    the  ventral 
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side  toward  the  central  part  of  the  body,  which  renders  it  prob- 
able that  they  are  furrowed  within  so  that  a  transverse  section 
would  be  somewhat  V-shaped,  though  they  are  depressed  on  the 
dorsal  side.  In  no  part  of  this  rim  is  there  any  evidence  of 
pectinated  rhombs,  pores  or  arms. 

On  the  dorsal  side  of  our  specimen,  there  are  only  five  plates 
preserved  within  the  marginal  rim,  but  figure  4  shows  there  are 
seven  plates,  two  of  which  abut  upon  the*  column.  The  three  su- 
perior plates  are  subconical.  The  outer  surface  is  destroyed  by 
silicification. 

On  the  ventral  side,  there  are  evidently  more  plates  within  the 
marginal  rim,  but  part  of  them  cannot  be  distinguished,  in  our 
specimen,  because  the  silicification  has  obscured  the  sutures.  The 
ventral  side  is  much  more  convex  than  the  dorsal.  The  single 
arm  to  which  Wetherby  referred  arises  between  plates,  within  the 
marginal  rim  of  plates,  and  not  from  the  apex  of  the  body  by 
any  means.  This  is  shown  by  his  illustration  as  well  as  by  ours. 
AVe  cannot  distiuguish  the  arm  plates,  in  onr  specimen,  but  the 
projection  seems  to  be  that  of  an  arm.  We  are  not  able  to  dis- 
tinguish any  openings,  but  the  tubercle,  to  which  Wetherby  re- 
ferred, is  on  the  left  of  what  we  have  called  the  column,  though 
it  is  not  shown  in  our  illustration,  and  we  are  not  sure  that  it 
indicates  anything  beyond  the  convexity  of  the  plate. 

Found  in  the  Trenton  Group,  in  Mercer  county,  Kentucky,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

Family  CARYOCRINIDa^. 

f'AKYOCUINUS    ELLIPTICUS,    U.    Sp. 

J'liifr  II,  Fiij.   />,  (ui/rrior  side    victn;  Fiij,   14,  summil  view, 

SjMfies  below  niudium  size,  subelliptical  in  outline,  somewhat 
aiij^ular  bolow,  but  round  in  the  central  park.  Sharp  ridges  radi- 
ate from  the  center  of  the  plates  to  each  angle,  except  on  the 
basal  plates,  where  a  sharp  ridge  runs  from  each  of  the  two  supe- 
rior angles  on  each  plate,  to  the  point  of  columnar  attachment. 
There  is  a  single  row  of  pores  on  each  side  of  these  angular 
riil{^'«  ^^,  Init  none  elsewhere  on  the  plates. 

riie  four  basal  plates  are  of  unequal  size  and  form  a  cup  less 
Mian  one-third  the  length  of    the   body.     The    strong   longitudinal 
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ridges  give  it  an  hexagonal  outline.  The  base  is  rather  deeply 
excavated  for  the  insertion  of  the  column.  The  six  plates  in  the 
second  range  are  of  unequal  size  and  the  larger  ones  follow  the 
smaller  basal  plates  so  that  the  symmetry  of  the  body  is  re- 
stored, two  are  pentagonal,  two  hexagonal  and  two  heptagonal. 
These  plates  bear  sharp  ridges  radiating  from  the  center  to  each 
angle.  There  are  eight  plates  in  the  third  range  of  unequal  size 
and  different  in  outline.  The  summit  is  covered  with  very  convex 
plates.  The  mouth  is  near  the  margin,  slightly  elevated  and  sur- 
rounded by  four  convex  plates,  one  of  which  is  much  larger  than 
the  others.  The  central  plate  is  heptagonal  and  surrounded  by 
seven  plates.  There  are  several  smaller  plates  on  the  vault.  There 
are  nine  arm  openings  to  the  vault. 

This  species  is  probably  more  nearly  related  to  C  indianensis 
than  to  any  other  described  species.  It  differs,  however,  in  the 
general  form  and  in  the  absence  of  the  constriction  below  the 
arms.  The  third  range  of  plates  are  not  alike  in  the  two  species 
and  the  vaults  are  different.  That  species  has  twenty-one  arms 
disposed  in  clusters;  this  one  has  only  nine,  and  they  are  not  in 
clusters.  The  plates  of  the  vault  in  that  species  bear  pores  and 
pustules,  while  in  this  the  plates  are  smooth  and  convex.  There 
are  pores  and  pustules  between  the  radiating  lines  in  that  species 
and  there  are  none  in  this.  The  surface  ornamentation  will  readily 
distinguish  the  species  as  well  as  the  general  form. 

The  specimen  illustrated  is  from  the  Niagara  Group,  at  Osgood, 
Indiana,  and  is  in  the  collection  of  S.  A.  Miller.  Four  specimens 
are  in  the  collection  of  Wm.  F.  E.  Gurley,  from  the  Niagara 
Group,  at  St.  Paul,  Indiana,  and  they  seem  to  differ  only  in  bear- 
ing higher  and  sharper  radiating  lines. 

CARYOCRINUS   BULBULUS,   n.   sp. 

Plate  II,  Fig,  15,  anterior  side    view  showing  mouth  at  the  siitti' 

mil  and  arm  openings  laterally;  Fig,  16,  posterior 

view;  Fig.   17,   summit  vieiv;  Fig. 

18,  ba^al  mew  of  same. 

Body  bulbous,  or  subovoid,  subpyramidal  from  the  column  to 
the  middle  of  the  second  range  of  plates,  where,  by  reason  of  the 
central  protuberances  on  the  plates,  it  is  hexagonal;  above  this,  it 
is  lees  angular,  but  the  mouth  is  produced  above  the   rest  of    the 
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Btimmit,  which  is  somewhat  flattened  behind  the  mouth.  The  sur- 
face, as  it  appears  on  our  two  specimens,  one  of  which  is  unaltered 
limestone  and  the  other  silicified,  is  smooth.  There  are  no  radiat- 
ing lines  or  ridges,  grannies  or  pustules  and  there  are  no  pores 
that  can  be  discovered  with  an  ordinary  magnifier. 

The  four  plates,  in  the  first  range,  form  a  subhexagonal  cup 
about  one-third  of  the  length  of  the  body,  which  has  a  small 
hemispherict^l  depression  at  the  bottom  for  the  insertion  of  a  col- 
umn. The  six  plates  in  the  second  range  are  of  unequal  size, 
four  are  hexagonal,  one  pentagonal  and  one  heptagonal;  all  are 
longer  than  wide,  except  the  heptagonal  plate,  which  is  fully  as 
wide  as  long.  Each  plate  is  subpyramidal  externally,  that  is,  pro- 
duced centrally  in  the  form  of  a  node,  which  gives  to  the  central 
part  of  the  body  its  hexagonal  outline.  A  cast,  however,  would 
not,  probably,  preserve  this  hexagonal  outline  and  might  be  per- 
fectly round. 

There  are  eight  plates  in  the  third  range  of  unequal  size  and 
diflfereut  in  outline.  Two  hexagonal  plates  stand  nearly  upright 
and  abut  upon  the  mouth,  with  their  superior  angles  between  the 
mouth  and  an  arm  opening  on  either  side.  Six  of  the  plates  rest 
between  the  superior  lateral  sides  of  the  plates  of  the  second  range 
and  two  of  them,  each,  truncate  a  single  plate  in  the  second 
range.  The  latter  two  are  the  smaller  plates  in  the  range.  All  of 
the  plates  of  this  range  except  where  truncated  by  the  mouth  and 
arm  openings  abut  upon  the  plates  of  the  vault 

There  is  a  subcentral  plate  on  the  vault,  but  the  sutures  between 
the  plates  in  our  specimens  are  not  distinct,  and  we  are  not  cer- 
tain, therefore,  as  to  the  number  of  plates  surrounding  it;  appar- 
ently there  are  only  six,  but  probably  there  are  seven.  There  are 
only  six  armholes  that  are  clearly  distinguishable  on  the  limestone 
specimen,  but  there  appear  to  be  nine  in  the  silicified  specimen. 

This  species  is  widely  separated  from  all  hitherto  described,  but 
there  is  no  doubt  about  the  generic  relations. 

Found  in  the  Niagara  Group,  in  Wayne  county,  Tennessee,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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ORDER  AGELACRINOIDEA. 
Family  HEMICTSTID^. 

AE8I0CY8TITE8,  n.  gen. 
[_Eiy,  aisios,  auspicious,  coming  at  a  good  time;  Kustis,  bladder.] 

Body  highly  convex  or  hemispherical;  free,  not  parasitic.  We 
say  free,  because  the  plates  preserved  in  our  specimens  are  con- 
tinued over  the  margin  and  part  of  the  truncated  side,  and  the 
arms  also  curve  over  the  margin  before  they  terminate.  The 
truncated  side  is  depressed  in  our  specimens  and  is  not  preserved 
so  as  to  offer  an  opportunity  for  an  intelligent  description.  Plates 
of  the  interbrachial  areas  non- imbricating  and  not  coalescing  with 
the  outer  plates  of  the  arms.  Arms  five,  very  large,  highly  con- 
vex, radiating  from  the  center  and  curving  over  the  margin  be- 
fore they  terminate.  They  are  composed  externally  of  a  double 
series  of  alternating  and  interlocking  plates;  when  these  plates 
are  removed  deep  gutters  are  disclosed,  which  are  angular  at  the 
bottom,  and  unite  in  an  elliptical  hole  at  the  center,  which  con- 
nects with  the  visceral  cavity  below.  The  ambulacral  furrows  and 
central  orifice  are  completely  covered  with  the  alternating  and  in- 
terlocking arm  plates.  One  interbrachial  area  is  larger  than  the 
others  and  the  anal  or  ovarian  pyramid  is  situated  in  it,  eccen- 
trically, approaching  the  margin. 

This  genus  is  readily  distinguished  from  HemicyatHea,  which  is 
a  parasitic  genus,  composed  of  imbricating  plates  that  coalesce 
with  the  arms,  which  are  limited  by  a  marginal  rim  of  plates. 
Type  Aeaiocyatitea  priacus. 
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AE8IOCY8TITES   PRI8CUS,   n.   sp. 

Plate  II,  Fig.  10,  siininiit  view  with  the  outer  plates  of  the  arms 
sllicified  and  showing  the  position  of  the  anal  or  ovarian 
pyramid.  Fig,  11,  summit  view  with  the  arm  plates 
removed  and  disclosing  the  arm  furrows,  the  cen- 
tral orifice  and  the  position  of  the  anal  or 
ovarian  pyramid;  Fig,  12,  lateral 
view  from  which  the  ejcternal 
plates  of  the  arms  have 
been  partly  removed 
and  showing  the 
interhrachial 
plates. 

The  specimens  upon  which  this  genus  and  species  are  founded 
are  silicified  and  the  sutares  between  the  plates  more  or  less  de- 
stroyed. The  under  side  of  all  of  them  is  broken  in  or  damaged 
so  that  a  full  knowledge  of  it  cannot  be  obtained. 

The  general  form  is  he.aispherical,  with  truncated  margin 
rounded  and  radial  ridges  elevated  and  angular.  It  is  com- 
posed of  polygonal  and  non-imbricating  plates,  the  largest  of 
which  are  in  the  interbrachial  areas.  The  iuterbrachial  areas  are 
distinctly  defined  on  the  convex  side  and  the  plates  curve  over 
the  inferior  margin  and  on  the  truncated  side  without  interrup- 
tion. The  arms  are  very  large,  highly  convex,  and  angular  on 
the  summit.  They  radiate  from  the  center  in  such  manner  as  to 
leave  one  interradial  area  larger  than  the  others,  with  an  arm  di- 
rectly opposite,  and  this  lengthens  the  central  arm  elevation 
toward  the  two  arms  upon  each  side.  The  arms  bend  over  the 
margin  and  then  gently  curve  and  terminate  on  the  truncated 
side.  Externally  they  consist  of  a  double  series  of  short  alter- 
nating and  interlocking  plates,  which  cover  large,  deep  and  an- 
gular ambulacral  furrows.  The  form  of  the  plates  in  the  bottom 
of  the  ambulacral  furrows  is  not  determined.  The  central  orifice, 
from  which  the  ambulacral  furrows  radiate,  is  sub-elliptical  in 
outline,  being  lengthened  with  the  central  arm  elevation  and  cov- 
ered externally  with  the  arm  plates.  The  large  area  above  de- 
scribed is  the  azygons  area  and  the  anal  or  ovarian  pyramid  and 
orifice  is  situated  in  it,  eccentrically,  near  the  margin 

This  species  is  founded  upon  four  specimens,  in  two  of  which 
the  external  arm  plates  are  removed,  and   one  of    these  preserves 
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a  large  part  of  the  truncated  side  showing  the  curving  and  termi- 
nating ends  of  the  arms.  Oue  of  the  other  specimens  shows  part 
of  the  interlocking  arm  plates  and  the  other  shows  the  covering 
of  the  arm  furrows  almost  complete.  Whether  there  was  a  gaping 
of  the  arm  plates  at  the  ends  of  the  rays  or  not  is  not  deter- 
mined, but  it  is  quite  probable  that  they  did,  as  such  is  fre- 
quently found  to  be  the  case  in  Hemicystites. 

Found  in  the  Trenton  Group,  in  Mercer  county,  Kentucky, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

FAMILY  AGELACRINID^. 

AQELACRINUS   LEGRANDENSIS,   n.   sp. 

Plate  III,  Fig.  13,  two  specimens,  natural  size,  the  smaller   one 
not  as  well  preserved  as  the  larger  one;  Fig,  14,  same  mag- 

nified  two  diameters. 

The  species  in  this  genus  seem  to  vary  greatly  in  size,  and  we 
have  no  doubt  the  two  specimens  illustrated  belong  to  the  same 
species  though  the  smaller  one  is  not  so  well  preserved  as  the 
larger  and  may  not  furnish  all  the  evidence  necessary  to  warrant 
a  satisfactory  conclusion  in  this  respect.  It  is  also  quite  probable 
that  the  larger  specimen  does  not  reach  the  maximum  size  of  the 
species. 

The  body  is  circular  and  only  slightly  convex.  The  outer  rim 
is  composed  of  numerous  small,  squamiform,  imbricating  plates, 
those  upon  the  outer  margin  of  it  are  so  minute  as  to  be  almost 
granular.  The  plates  of  the  disc  within  the  outer  rim  are  also 
squamiform  and  imbricating  and  somewhat  larger  than  any  of  the 
plates  in  the  outer  rim.  There  are  only  four  arms,  three  of  them 
curve  slightly  to  the  right  and  one  to  the  left.  The  arms  are 
slender  and  each  consists  of  an  angular  ridge,  composed  of  inter- 
locking plates,  and  terminates  after  curving  slightly  on  the  inside 
of  the  outer  rim.  The  central  part  from  which  the  arms  radiate 
is  more  convex  than  any  other  part  of  the  body,  but  the  plates 
are  so  small  that  no  peculiar  structure  is  discernable.  The 
specimens  are  somewhat  injured  in  the  region  of  the  aperture 
and  apparently  it  is  not  at  the  center  between  the  sinistral  and 
dextral  arms,  but  between  that  point  and  the  central  elevation. 
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This  species  is  about  tbe  size  of  Agelacrinus  blairi  but  the 
plates  are  smaller  and  the  body  is  probably  less  convex.  It  is 
the  only  species  yet  known  from  the  rocks  of  the  Kinderhook 
Group,  and  also  the  only  one  that  bears  four  arms. 

Found  in  the  Kinderhook  Group  at  LeGrand,  Iowa,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

AGELACBINUS   PULASKIENSIS,   n.   sp. 

PUde    III,    Fig.    18,   a   specimen  showivg   the   ovariou  or  anal 

pyramid. 

Species  large,  body  circular  and  with  more  than  the  usual  con- 
vexity. The  outer  rim  is  composed  of  numerous  large  squami- 
form  plates,  that  imbricate  inward  from  the  periphery,  those  near 
the  margin  being  tbe  smaller,  as  in  all  other  known  species  in 
this  genus.  The  plates  of  the  disc  within  the  outer  rim  and  be- 
tween the  arms  are  large  and  imbricating,  though  a  few  of  them 
appear  to  be  very  slightly  imbricating.  There  are  five  very  long, 
slender,  curving  arms,  forming  convex  ridges,  four  of  them  sinis- 
tral and  one  dextral.  The  central  part  of  the  arms,  so  far  as 
shown  in  our  specimen,  consists  of  a  double  row  of  interlocking 
plates,  which  are  supported  by  large  plates  laterally,  that  rise 
nearly  as  high  as  the  central  plates.  The  central  part  from  which 
the  arms  radiate  is  more  convex  than  any  other  part  of  the  body 
and  is  covered  with  numerous  small  plates.  The  ovarian  or  anal 
aperture  is  situated  about  the  middle  of  the  largest  inter- 
brachial  area  and  surrounded  by  the  dextral  and  one  sinistral 
arm.  It  is  a  depressed  convex,  circular  prominence  covered  with 
twelve  cuneiform  plates.  The  surface  of  the  plates  is  finely 
granular. 

This  species  has  some  resemblance  to  Agelacrinus  cincinna- 
Hensis,  but  the  arms  are  longer,  body  more  convex,  ovarian 
aperture  larger  and  covered  with  more  large  plates. 

Found  in  the  Easkaskia  Group  in  Pulaski  County,  Kentucky, 
and  now  in  collection  of  Wm.  F.  E.  Gurley. 
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Family  RHODOCRINIDJ:. 

ARCH-EOCRINUS   PECULIARI8,   lU  sp. 

Plate  IT,  Fig,  1,  lateral  view  of  a  specimen  slighily  compressed 

laterally;  Fig.  2,  azygous  view  of  same,  showing  the  curved 

radial  series  with  an  azygous  plate  over  the  first 

radial;  Fig.  3,  basal  view  of  same. 

Species  large.  Calyx  globose;  greatest  diameter  about  the  top 
of  the  second  primary  radials  and  very  slightly  exceeding  the 
height ;  constricted  below  the  arms  ;  plates  convex  and  free  from 
radial  ridges;  sutures  beveled;  surface  granular. 

Basals  small,  deep  within  the  calyx  and  covered  by  the  column. 
Subradials  longer  than  wide  and  truncated  at  the  superior  ends  by 
the  first  interradials.  The  inferior  ends  curve  abruptly  into  the 
columnar  cavity  and  are  notched  so  as  to  give  a  subpentagonal 
outline  to  the  columnar  cavity,  which  indicates  that  the  column 
(which  is  unknown)  is  pentagonal.  These  plates  curve  gently  up- 
ward so  that  the  calyx  will  rest  below  the  middle  and  show  half 
the  length  in  a  side  view. 

Four  of  the  first  primary  radials  are  pentagonal,  about  equal  in 
size,  and  about  as  wide  as  high.  The  other  one  is  hexagonal,  has 
unequal  sides  and  is  the  largest  plate  in  the  calyx.  It  is  on  the 
left  of  the  azygous  area  and  supports  on  its  upper  side  an  azygous 
plate  and  upon  the  left  superior  lateral  side  the  second  primary 
radial,  as  shown  in  the  illustration. 

Four  of  the  second  primary  radials  are  hexagonal,  about  the 
same  size  as  the  four  first  primary  radials  and  nearly  as  high  as 
wide.  The  other  one  is  pentagonal,  somewhat  smaller  and  inclined 
so  as  to  present  a  horizontal  upper  face  for  the  support  of  the 
third  primary  radial,  as  shown  in  figure  2. 

Third  primary  radials  very  little  more  than  half  as  large  as  the 
second,  smaller  than  the  adjoining  interradials,  of  about  equal  size, 
about  as  wide  as  high,  pentagonal,  and  support  on  each  upper  slop- 
ing side  a  single  secondary  radial.  Secondary  radials  a  little  more 
than  half  as  large  as  the  third  primary  radials,  hexagonal  and  sup- 
port upon  the  inner  upper  sloping  sides  a  secondary  interradial,  and 
upon  the  superior  faces  a  single  tertiary  radial,  and  upon  the  outer 
upper  sloping  sides  two  tertiary  radials  (?).  Our  specimen  is  not 
preserved  beyond  these  plates.     There    are,   therefore,  twenty  (?) 

arms  arising  from  the  calyx. 
-2 
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There  are  eight  plates  in  each  regular  interradial  area.  The 
first  oDes  are  the  largest  plates  in  the  calyx,  excepting,  only^ 
one  of  the  first  primary  radials.  They  are  heptagoual,  longer  than 
wide,  truncate  the  subradials  and  extend  nearly  as  high  as  the 
second  primary  radials.  There  are  two  plates  in  the  second  range 
equal  in  size,  and  larger  than  the  third  primary  radials.  These  are 
followed  by  three  much  smaller  and  somewhat  elongated  plates  in 
the  third  range,  and  these,  in  turn,  are  followed  by  one  plate  in  the 
fourth  range,  which  reaches  as  high  as  the  tertiary  (?)  radials 
above  described,  and  which,  we  suppose  unites  with  the  plates  of 
the  vault,  as  we  suppose  the  single  secondary  interradials  did. 
No  part  of  the  plates  of  the  vault  is  preserved,  in  our  specimen, 
neither  are  any  of  the  arm  openings  to  the  vault,  and  it  is,  there- 
fore, probable  that  the  plates  which  we  have  called  tertiary  radials 
on  the  outer  upppr  sloping  sides  of  the  secondary  radials  are  inter- 
radials, and,  if  so,  only  ten  arms  arise  from  the  calyx,  which  are 
separated  by  wide  interradial  areas  connecting  with  the  vault. 

The  azygous  interradial  area  differs  from  the  regular,  interradial 
areas  chiefly  in'  the  fact  that  it  contains  an  additional,  large  plate, 
in  the  second  range,  which  occupies  the  usual  position  of  a  second 
primary  radial.  Take  out  this  long  heptagoual  plate  and  close  up 
the  space  by  straightening  the  crooked  primary  radial  series  and 
then  all  the  interradial  areas  will  be  substantially  alike. 

The  absence  of  radial  ridges,  general  form  of  the  calyx,  number 
of  interradials  and  peculiar  position  of  the  large  heptagoual  plate 
in  the  second  range  of  azygous  interradials  will  distinguish  this 
species  from  all  others  hitherto  described.  Walter  R.  Billings  fig- 
ured and  described  three  plates,  in  the  second  range,  in  the  azygous 
area,  of  Archivocrinus  desiderntuSy  but  the  additional  plate  is  like 
other  plates,  in  the  second  range  of  the  interradial  areas,  and  did 
not  disturb  the  adjacent  primary  radial  series.  We  do  not  consider 
the  absence  of  radial  ridges  or  peculiar  position  of  the  azygous 
plate  as  of  more  than  specific  importance  and  hence  have  no  hesi- 
tation in  referring  this  species  to  the  genus  Arcluvocrinus. 

Found  in  the  Trenton  Group  in  Knox  County,  Tennessee,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 


19 

ABCHiEOCBINUS  ASPEBATUS,    n.   Bp. 

Plate  II,  Fig.  7,  basal  view,  azygous  side  below;  Fig,  8,  summit 

view,  azygous  side  below  and  matrix  covering  some  of  the 

plates  on  the  right;  Fig.  9,  azygous  side  view. 

Species  medium  size.  Calyx  bowl-shaped,  subpentagonal  in  out- 
line, more  than  twice  as  wide  as  high  ;  radial  ridges  iuterrupted 
at  the  sutures ;  plates  subspinous  or  very  convex  and  more  or  less 
sculptured ;  surface  granular ;  columnar  cavity  wide,  deep,  and 
sculptured  so  as  to  indicate  a  pentagonal  column. 

Basals  small,  deep  within  the  calyx,  but  not  covered  by  the 
column,  in  fact,  the  column  enters  the  cone  formed  by  the  basals 
leaving  the  basals  abutting  the  subradials  outside  the  circumfer- 
ence of  the  column.  Subradials  large,  longer  than  wide,  abruptly 
bent  into  the  columnar  cavity  and  upward  between  the  radials,  leav- 
ing a  transverse  ridge  across  the  middle  part  of  each,  from  each  end 
of  which  a  radial  ridge  arises,  that  unites  with  another  in  the  cen- 
tral part  of  each  first  primary  radial.  The  calyx  will  rest  upon 
these  ridges  as  the  sculpturing  is  deep.  The  azygous  subradial  is 
octagonal  the  others  are  heptagonal,  the  shorter  sides  abut  upon 
the  basals  and  adjacent  subradials,  the  longer  sides  support  the 
radial  series  while  each  is  rather  broadly  truncated  at  the  super- 
ior end. 

Three  of  the  first  primary  radials  are  pentagonal,  the  other  two, 
on  the  right  of  the  azygous  area,  are  hexagonal.  They  are  all 
wider  than  high,  the  shorter  sides  abut  the  interradials,  the  longer 
sides  the  subradials  and  second  radials.  The  superior  side  that 
abuts  the  second  radial  is  arcuate  externally.  The  inferior  angle  of 
each  is  sunk  in  a  deep  pit,  the  central  part  of  the  plate  is  convex 
from  which  a  radial  ridge  extends  to  each  adjacent  subradial,  while 
the  greatest  prominence  exists  in  the  upper  part. 

Four  of  the  second  primary  radials  are  hexagonal  and  one  pen- 
tagonal, they  are  of  unequal  size  and  vary  from  a  little  wider  than 
long  to  more  than  twice  as  wide  as  long.  All  of  them  are  longi- 
tudinally convex  in  the  central  part  and  bear  central  nodes.  The 
third  primary  radials  are  smaller  than  the  second,  of  unequal  size, 
pentagonal,  axillary,  and  support  upon  each  upper  sloping  side 
two  small,  short,  secondary  radials  before  reaching  the  free  arms. 
The  second  and  third  primary  radials  together  are  not  larger  than 
the  first.     The  radial  ridge  in  each  series  continues  across  the 
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secondary  radials  and  unites  with  the  convex  outer  surface  of  the 
arms.  There  are  ten  arm  openings  to  the  vault.  There  is  a  single 
small  intersecondary  plate,  in  each  area,  that  is  followed  by  a 
larger  and  longer  plate,  which  separates  the  bases  of  the  arms  and 
unites  with  the  plates  of  the  vault 

The  first  interradials  are  the  largest  plates  in  the  calyx,  they  are 
subpyramidal  and  terminate  in  an  acute,  central  point.  They 
broadly  truncate  the  subradials,  separate  the  primary  radials,  in 
in  some '  areas,  and,  in  others,  both  the  primary  and  secondary 
radials,  and  are  each  followed  by  five  or  six  plates,  in  the  form  of 
a  yoke  or  arch,  that  reaches  down  half  or  more  than  half  the 
length  of  the  first  interradial.  They  have,  therefore,  eight,  nine  or 
ten  sides,  depending  on  whether  or  not  they  abut  the  second 
primary  radials,  and  whether  there  are  five  or  six  plates  in  the 
yoke.  The  three  or  four  superior  plates  of  this  arch  separate  the 
secondary  radials  and  are  followed  by  three  or  four  plates  that 
separate  the  bases  of  the  arms  and  unite  with  the  plates  of  the 
vaalt.  The  number  of  plates  in  the  regular  interradial  areas  are, 
therefore,  not  quite  uniform,  and  they  graduate  into  the  plates  of 
the  vault  so  as  to  leave  no  distinct  Hue  of  separation. 

In  the  azygous  interradial  area  two  plates  truncate  the  sub- 
radial,  one  large,  the  other  small.  The  large  plate  corresponds 
with  the  first  plate,  in  the  regular  areas,  and  has  only  eight 
sides,  one  of  which  rests  on  a  subradial,  another  against  a  first 
primary  radial,  another  against  a  second  primary  radial,  and  the 
others  against  five  plates,  that  form  a  yoke,  as  in  the  other  areas, 
except  one  side  of  it  reaches  a  subradial  and  separates  the  large 
plate  entirely  from  one  radial  series.  The  area  is  wider  than  the 
regular  areas  and  the  plates  are  somewhat  larger,  but  not  more 
numerous.  The  superior  plate  in  the  yoke  extends  a  little  higher 
than  the  plates  in  the  regular  areas,  it  unites  with  plates,  at  the 
bases  of  the  arms,  and  others  that  extend  to  the  vault,  as  in  the 
other  areas,  though  not  exactly  in  the  same  order  of  arrangement. 

The  vault  is  elevated  over  the  arm  furrows,  convex  on  the 
azygous  side  of  the  proboscis,  but  somewhat  flattened  on  the  other 
side.  The  proboscis  is  subcentral.  The  vault  is  covered  by 
numerous  polygonal,  highly  convex  plates  and  is  moderately  de- 
pressed toward  the  interradial  areas.  The  proboscis  is  broken  off, 
but  so  far  as  preserved,  it  is  small,  round  and  composed  of  small, 
highly  convex  plates. 
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This  species  is  probably  as  nearly  related  to  Archceocrinu 
sculpius,  which  we  suppose  was  collected  in  the  same  ^oup  of 
rocks,  as  to  any  other,  but  the  structural  differences  are  so  marked 
that  no  comparison  is  necessary. 

Found  in  the  Trenton  Group,  in  Knox  County,  Tennessee,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

ARCH^OCRINUS   PARVUS,   n.   Sp. 

Plate  IL  Fig,  26,  basal  view;  Fig.  27,  azygous  side  view;  Fig. 

28,  summit  view. 

Species  small;  calyx  saucer-shaped  subpentagonal  in  outline, 
more  than  twice  as  wide  as  high;  radial  ridges  not  distinguished 
and  interrupted  at  the  sutures;  plates  sculptured;  surface  granular; 
columnar  cavity  of  moderate  depth  and  indicating  by  its  shape  a 
pentagonal  column. 

Basals  sunk  within  the  calyx  and  showing  a  pentagonal  outline 
beyond  the  circumference  of  the  column.  Subradials  longer  than 
wide,  sharply  bent  into  the  columnar  cavity  and  upward  between 
the  radials,  leaving  a  pentagonal  cavity  below  bounded  by  a  sharp, 
angular  ridge,  upon  which  the  calyx  may  rest,  showing  the  sub- 
radials in  a  side  view. 

First  primary  radials  sculptured,  wider  than  higher,  pentagonal. 
Second  radials  twice  as  wide  as  high,  hexagonal.  Third  radials 
short,  pentagonal,  axillary,  and  supporting  upon  each  upper  slop- 
ing side  the  secondary  radials.  No  tertiary  radials.  Ten  arm 
openings  to  the  vault. 

First  regular  interradial  large,  sculptured  and  supporting  two 
plates  in  the  second  range  that  separate  the  secondary  radials  and 
unite  with  the  plates  of  the  vault.  First  azygous  interradial 
large  and  supporting  in  the  second  range  three  plates,  the  lateral 
ones  small;  these  are  succeeded  by  three  plates  that  unite  with 
the  plates  of  the  vault,  the  lateral  ones  uniting  with  the  protect- 
ing sides  of  the  ambulacral  furrows. 

Vault  moderately  convex  and  covered  with  polygonal  convex 
plates,  proboscis  small  and  subcentral. 

This  species,  though  small  and  somewhat  resembling  A.  asperatus, 
is  so  distinct  as  to  require  no  comparison  to  distinguish  it. 

Found  in  the  Trenton  Group,  in  Knox  County,  Tennessee,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family   MITROCRINID^,  n.  fam. 

MITROGRINUS,  D.   gen. 

[Ety   tnitra  a  tarban;  krinon  lily.] 
Calyx  depressed;  vault  elevated.     Basals  three,  equal.     Primary 
radials  three  by  six.     Secondary  radiala     No  subradials.     R^ular 
iuterradials    three.      Azygous   interradials  three  or  more,  the  first 
one  resting  on  a  single  basal. 

The  peculiarities  in  this  genus  are  the  six  radial  series  instead 
of  five,  and  the  resting  of  the  first  azygous  plate  on  a  single  basal 
instead  of  on  two  basals.  Beside  this  genus  is  from  the  Trenton 
Group  and  is  the  only  one  having  three  equal  basals,  thus  far 
known,  from  the  Trenton  rocks  of  America.  Type  M.  Weth- 
erbyi. 

This  genus  cannot  be  referred  to  any  of  the  described  families, 
if  any  regard  is  paid  to  the  structure  of  the  calices.  The  speci- 
men is  quite  complete,  on  which  the  genus  is  established.  It  is 
symmetrical  in  all  its  parts,  and  a  line  drawn  through  the  center 
of  the  azygous  area  will  cut  it  in  two  equal  parts,  leaving  three 
radial  series  upon  each.  The  three  basal  plates  are  almost  abso- 
lutely equal,  notwithstanding  one  of  them  supports  an  azygous 
plate.  The  vault  is  as  perfect  as  that  of  any  other  crinoid  and 
has  a  resemblance  to  that  of  a  Dorycrinus.  Under  the  circum- 
stances we  propose  the  new  family  name  Mifrocrinidcp  and  ascribe 
to  it  the  following  characters:  Basals  three.  Primary  radials 
three  by  six.  No  subradials.  Regular  interradials.  Whether 
other  characters  ascribed  to  the  genus  will  be  found  to  be  of  fam- 
ily value  will  depend  upon  future  discovery  of  allied  genera. 

MITROCRINUS  WETHERBYI,   n.   Sp. 

Plate  II,  Fig.  4>  dzygous  viewt  the  central  spine  may  be  seen  be- 
yond the  azygous  opening  and  two  of  the    subspinous 
plates  on  the  sides,  but  the  plates  of  the  azygous  side 
are  small  and  sutures  too  obscure  for  correct 
illustration;  Fig,  5,  basal  view,  azy- 
gous side  above;  Fig,  6,  Sum- 
mit view. 
Calyx  depressed,  radial  elevations  distinct,  but  not  specialized  as 
ridges;  interradial  areas  concave;   sutures  slightly  beveled;  surface 
granular;  height  less  than  half   that  of   the  vault;   arm   openings 
directed  horizontally. 
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Basals  three,  exposing  externally  a  large  heptagonal  disc,  the 
side  on  which  the  azygous  plate  rests  being  short  and  truncation 
slight.  In  the  center  there  is  a  concave  depression  for  the  inser- 
tion of  the  head  of  the  column  which  is  surrounded  by  a  pen- 
tagonal rim,  too  delicate  for  illustration,  that  indicates  the  column 
is  pentagonal.  First  primary  radials  a  little  wider  than  long,  su- 
perior face  a  little  concave,  three  hexagonal  and  three  heptagonal. 
Second  radials  more  than  twice  as  wide  as  long,  hexagonal. 
Third  radials  twice  as  wide  as  long,  pentagonal,  axillary  and 
bearing  upon  each  superior  sloping  side  secondary  radials,  giving 
to  the  species  twelve  arms. 

There  are  three  regular  interradials  in  each  area.  The  first 
hexagonal,  longer  than  wide  and  succeeded  by  two  plates  in  the 
second  range,  each  of  which  is  as  large  as  the  first  one.  These 
unite  with  the  plates  of  the  vault  and  those  covering  the  ambu- 
lacral  grooves.  There  is  no  boundary  line  between  the  plates  of 
the  calyx  and  vault  as  they  graduate  into  each  other  in  the  in- 
terradial  areas  and  the  ambulacral  coverings.  First  azygous  plate 
pentagonal,  rests  on  a  single  basal,  and  longer  than  wide;  two 
plates  in  the  second  range  which  reach  as  high  as  the  calyx 
proper  and  unite  with  the  plates  of  the  vault  and  ambulacral  cov- 
erings. The  azygous  area  is  nearly  perpendicular  from  the  top  of 
the  first  azygous  plate  to  the  summit  of  the  vault,  and,  above  the 
second  range  of  plates,  is  covered  by  numerous  smaller  ones. 

Vault  ventricose,  radial  areas  high.  The  larger  plate  occupies 
the  summit  and  bears  a  short  central  spine  or  conical  elevation. 
It  is  surrounded  by  eight  plates,  which  are  next  in  size,  on  the 
vault,  all  of  which  are  convex  and  some  of  them  somewhat  coni- 
cal. The  other  plates  on  the  vault,  including  those  on  the  radial 
and  interradial  areas,  are  polygonal,  convex  and  granular.  The 
azygous  opening  is  separated  from  the  central  plate  by  three  of 
the  eight  plates  above  described,  as  surrounding  the  central  plate. 
It  is  broken,  in  our  specimen,  but  does  not  appear  to  have  ex- 
tended higher  than  the  central  plate. 

The  specific  name  is  in  honor  of  Prof.  A.  G.  Wetherby,  to 
whose  skill  and  untiring  energy  is  due  the  discovery  of  this  and 
the  three  preceding  species  as  well  as  the  locality  from  which 
they  were  obtained. 

Found  in  the  Trenton  Group,  in  Euox  county,  Tennessee,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  POROCRINID^,  d.  fam. 

This  family  has  five  basals;  five  subradials;  one  b}*  five  radials; 
no  regular  interradials;  small  arms;  and  deep  pits  and  pectinated 
rhombs,  at  the  angles  of  the  plates.  It  resembles,  in  its  general 
structure,  the  Cyathocrhndce,  and  Poteriocrinidce,  but  the  azygous 
area  is  not  like  that  of  any  other  known  genus  and  the  pectinated 
rhombs  are  like  those  belon^cing  to  CysUdeans. 

POBOGRINUS   KENTUCKIENSIS,   n.   sp. 

Plate    II,  Fig.    lU,  side  view   showing  deep  pits  or  pectinated 
rhombs  and  part  of  the  arms,  azygous  side  on  the  right. 

Calyx  obpyramidal,  pentagonal,  in  outline,  with  the  angles  at 
the  center  of  the  subradials  and  again  at  the  arm  bases.  Height 
equal  to  the  greatest  diameter.  Surface  radiately  sculptured  from 
the  center  of  each  plate  to  the  center  of  each  adjoining  one.  The 
base  of  our  specimen  is  slightly  broken  away  so  that  the  true 
length  of  the  basal  plates  is  not  shown  in  the  illustration.  The 
subradials  are  the  largest  plates  in  the  calyx  and  occupy  more 
than  one-third  of  the  length.  The  first  radials  are  next  in  size 
and  a  single,  small,  round  arn-,  occupying  about  one-third  the 
width,  arises  from  the  superior  central  part.  Only  three  short 
plates  in  three  of  the  arms  are  preserved  in  our  specimen,  but 
the  ambulacral  furrows  may  be  seen  extending  to  the  central  part 
of  the  vault.  The  third  plate  is  not  axillary  and  hence  the 
arms  do  not  bifurcate  on  that  plate  if  at  all.  There  are  two  azy- 
gous interradials  that  seem  to  be  arranged  as  in  the  type  of  the 
genus,  but  our  specimen  is  silicified  and  the  sutures  are  very  in- 
distinct The  vault  is  quite  convex  in  this  species.  There  is  a 
very  large  pectinated  rhomb  at  each  angle  of  every  plate  in  the 
calyx  and  smaller  ones  on  the  vault.  Twenty-eight  can  be  dis- 
tinguished in  our  specimen. 

The  general  form,  surface  ornamentation  and  exceedingly  large 
pectinated  rhombs  at  once  distinguish  this  species. 

Found  in  the  Trenton  Group,  in  Mercer  county,  Kentucky,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  CTATHOCRINID^. 

carabocrinus  0vali8,  d.  sp. 

Plate  II f   Fig.   20,  azygous  side  view;    Fig.  21,  opposite  vieu\ 

Our  specimens  are  silicified  and  part  of  the  plates  in  the  arms 
do  not  show  the  sutures.  Calyx  suboval  in  outline,  the  smaller 
end  below,  which  is  narrowly  rounded,  and  the  scar  for  the  at- 
tachment of  the  column  very  small.  Surface  destroyed  in  silici- 
fication.  Basal  plates  small.  Snbradials  the  largest  plates  in  the 
calyx,  wider  than  high  and  evenly  rounded.  The  radials  are  the 
next  in  size,  very  evenly  rounded  and  slightly  truncated  about 
one-third  the  width  in  the  superior  central  part  for  the  free  arms. 
The  arms  are  small  and  round  and  bifurcate  on  the  second  plate. 
They  bifurcate  again  on  the  third  or  fourth  plate,  the  silicifica- 
tion  destroying  the  sutures.  And  one  of  the  arms  in  every  ray 
bifurcates  again,  making  thirty  arms  in  this  species.  The  arms 
cluster  together  over  the  vault  and  are  so  interlaced  that  more 
divisions  of  the  arms  may  take  place  which  are  not  disclosed  by 
either  of  the  two  specimens  before  us.  The  azygous  plates  are 
arranged  as  in  Cnj'ahocnmis  radiatus,  but  the  first  plate  which 
truncates  a  basal  plate  is  regularly  hexagonal  and  about  as 
wide  as  high,  and  thus  differs  in  form  from  C  radiatus.  The 
second  plate  is  smaller  and  truncates  a  subradial.  The  third 
plate  is  fully  as  large  as  the  first  and  longer  than  wide. 

The  general  outline  of  the  calyx  in  this  species  is  much  like 
Carabocriniis  vancortlandti,  but  the  arms  are  quite  different,  as 
the  first  bifurcation,  in  that  species,  takes  place  on  the  third 
plate,  while  in  this  one,  it  takes  place  on  the  second  plate.  The 
general  form  of  the  calyx  is  altogether  different  from  that  in 
C  radiaius,  but  the  first  bifurcation  takes  place  on  the  second 
>  plate  in  the  free  arms,  in  both  species,  though  above  that  the 
arms  are  altogether  different. 

Found  in  the  Trenton  Group,  in  Mercer  County,  Kentucky,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family   GAUROCRINID.E. 

reti0crinu8  alve0latu8,  d.  sp. 

Plate  IL  Fig.  i?^,  azygous  view. 

Column  comparatively  large  and  pentagonal.  Calyx  pentagonal, 
transversly.  Basals  extend  but  little  beyond  the  column,  deeply 
sunken  or  bearing  a  pit  at  each  lower  lateral  side  and  a  convex 
ridge  directed  to  each  adjacent  subradial.  Subradials  longer  than 
wide,  the  superior  angle  reaching  almost  as  high  as  the  firat 
radials,  and  bearing  four  radiatiug  rounded  ridges,  two  of  which 
unite  with  the  basals  below,  and  the  others  with  the  adjacent 
first  radials.  There  is  a  large  deep  pit  at  each  lateral  angle. 
These  pits  in  the  calyx  look  like  the  pits  or  pectinated  rhombs  in 
Porocrinus,  Our  specimen  is  silicified,  and  the  depth  of  these  pits 
or  whether  or  not  they  pass  to  the  inside  of  the  ccclyx  cannot  be 
accurately  determined.  The  subradial  on  the  azygous  side  bears 
an  additional  ridge  that  extends  upward  to  the  large  plates  in  the 
middle  of  the  azygous  area. 

There  are  four  primAry  radials  in  each  series,  rounded  exter- 
nally and,  at  first  view,  looking  like  free  arms,  but  there  are 
small  plates  upon  each  side  of  the  ambulacral  furrow  that  unite 
with  a  central  balloon-shaped  body  exposing  the  small  plates 
in  the  interradial  areas.  There  are  four  secondary  radials  in 
each  series  and  they  are  connected,  internally,  with  the  central 
part  of  the  body  just  as  the  primary  radials  are.  The  arms  then 
appear  to  become  free  and  each  one  bifurcates  again  from  the 
fourth  to  the  ninth  plate,  as  near  as  the  plates  can  be  counted  in 
our  specimen.  Thus  giving  to  the  species  forty  arms,  In  the 
azygous  area  there  is  a  central  row  of  large  plates,  looking  like 
an  arm,  that  extends  as  high  as  the  secondary  radials,  and  is  con- 
nected with  the  central  balloon-shaped  body  just  as  the  primary 
and  secondary  radials  are,  except,  of  course,  there  is  no  ambu- 
lacral furrow,  but  a  furrow  nevertheless.  The  appearance  of  our 
specimen  indicates  the  continuance  of  the  balloon-shaped  body,  in 
the  form  of  a  proboscis,  probably  to  the  height  of  the  arms,  but 
there  may  be  some  doul)t  about  it»  as  the  arms  are  so  numerous 
and  so  closely  crowded  together,  that  it  cannot  be  clearly  dis- 
tinguished. 
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Billings  described  the  genus  Reliocrinus  as  follows:  "This  re- 
markable genus  has  no  perfectly  formed  plates.  The  cup  conRists 
of  a  reticulated  skeleton,  composed  of  rudimentary  plates,  each 
consisting  of  a  central  nucleus,  from  which  radiate  from  three  to 
five  stout  processes.  Of  such  plates  there  are  five  in  the  basal 
series,  five  in  the  subradial,  and  five  in  the  radial  series.  On  the 
azygous  side  the  subradial  has  five  processes;  the  others  have  four 
each." 

The  general  appearance  of  the  genus  is  that  of  a  reticulated 
skeleton,  as  Billings  described  it,  but  the  plates  are  all  perfectly 
formed  and  not  by  any  means  rudimentary.  The  interradial  areas 
are  abruptly  sunken,  and,  as  shown  in  our  specimen,  small  plates 
connect  the  inner  sides  of  the  radials*  with  a  central  body,  that  is 
also  covered  with  very  small  plates,  which,  if  not  so  deeply  de- 
pressed, would  look  somewhat  like  the  interradial  areas  in 
OaurocrinuSy  and  if  they  were  not  depressed,  at  all,  they 
would  look  like  the  interradial  areas  of  Glypiocrinus,  except  they 
are  covered  with  smaller  plates.  The  ambulacral  furrows  in 
Ohjpiocrinus  and  Ganrocrinus  enter  the  top  of  the  calyx  and 
unite  centrally  immediately  below  the  vault,  while  in  this  genus 
they  appear  to  follow  down  the  radial  series  and  to  unite,  at  the 
lower  part  of  the  calyx,  or  between  the  subradials.  The  structure 
indicates  this,  but  the  channels  forming  the  union  have  not  been 
discovered.  We  have  called  this  central  cavity  a  balloon-shaped 
body,  only  for  the  purposes  of  description,  for  it  is  the  same  as 
the  cavity  of  the  calyx  in  other  genera.  Its  form  is  only  more 
balloon-shaped  than  an  ordinary  calyx  because  it  is  small  in  the 
lower  half  of  the  calyx.  Even  if  the  ambulacral  furrows  unite  at 
the  summit  of  the  calyx,  and  not  below,  as  we  have  thought  most 
probable,  the  other  structural  parts  are  sufficient  to  warrant  the 
generic  name.  No  comparison  of  this  species  with  any  other  is 
necessary  to  distinguish  it,  but  it  is  interesting  to  note  the  find- 
ing of  a  new  species  in  this  rare  genus,  several  hundred  miles 
distant  from  the  typical  locality. 

Found  in  the  Trenton  Group,  in  Mercer  County,  Kentucky,  an4 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  GLYPTOCRINID^. 

qlyptocrinus  mercerensis,  d.  8p. 

Plate  II,  Fig.  23,  azygous  side  view. 

General  form  of  the  calyx,  Bomewhat  obpyramidal,  transTerse  sec- 
tion pentagonal.  Radial  ridges  prominent,  plates  deeply  sculptured 
with  stellate  ornamentation.  Interradial  areas  flattened.  Column 
round  and  medium  size. 

There  are  five  sculptured  basal  plates  that  extend  in  the  form 
of  a  sharp  ring  below  the  top  of  the  column.  They  are  a  little 
wider  !;han  high.  The  flrst  primary  radials  are  heptagonal,  rather 
wider  than  high.  The  second  primary  radials  are  hexagonal,  longer 
than  wide  and  about  two-thirds  as  large  as  the  first.  The  third 
primary  radials  are  heptagonal,  abut  upon  two  interradials,  at  each 
side,  wider  than  high,  about  two-thirds  as  large  as  the  second, 
axillary,  and  bear  upon  the  superior  sloping  sides  the  secondary 
radials.  There  are  three  or  four  secondary  radials  in  each  series 
that  enter  into  and  form  part  of  the  calyx  and  then  the  radial 
ridge  becomes  more  prominent  and  the  arms  become  free.  There 
are  no  tertiary  radials  and  no  divisions  of  the  arms.  There  are, 
therefore,  only  ten  arms  in  this  species.  The  plates  of  the  arms 
are  short  and  the  pinnules  very  dense. 

The  regular  interradial  areas  have  one  large  plate  in  each,  rest- 
ing upon  the  upper  sloping  sides  of  the  first  primary  radials  and 
separating  the  second  primary  radials.  It  is  followed  by  two  plates 
in  the  second  range  and  above  this  the  number  cannot  be  ascer- 
tained from  our  specimens.  In  the  azygous  interradial  area  there 
is  one  large  plate  resting  upon  two  first  primary  radials,  which  is 
followed  by  three  plates  in  the  second  range,  and  above  these  the 
number  of  plates  can  not  be  determined  in  our  specimens.  A  ridge 
arises  at  the  center  of  the  first  azygous  plate  and  extends  straight 
up  the  center  of  the  azygous  area,  a  distance  beyond  the  com- 
mencement of  the  free  arms,  and  to  the  top  of  a  proboscis.  This 
species  possesses  a  vault  altogether  different  from  that  belonging 
to  G,  decadactylus,  and  it  also  possesses  a  proboscis  or  extension 
of  the  vault  which  has  not  been  heretofore  known  to  belong  to  any 
species  of  Glyptocrinus.     In  the  region  of    the    first   and    second 
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radials  and  first  interradials,  it  resembles  G,  decadactylns,  but  is 
quite  different  in  all  other  parts,  beside  having  only  ten  arms.  It 
can  not  be  mistaken  for  any  other  described  species. 

Found  in  the  Trenton  Group,  in  Mercer  county,  Kentucky,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

Family  CALCEOORINIDiE. 

CALCEOCRINUS   KENTUCKIENSIS,   n.   Sp. 

Plate  ir,  Fig.    ^4'  (tf^terior   side   vleiv;  Fig,  2o,  posterior  side, 
showing  place  of  attachment  of  the  column  of 

same  8pecim,en. 

From  the  cicatrix  for  the  attachment  of  the  column,  we  infer, 
that  the  body  hung  close  to  the  column;  the  column  is  small  and 
round.  We  have  two  specimens,  about  equally  well  preserved, 
both  are  silicified,  .but  show  the  sutures  correctly,  unless  it  may 
be  in  the  basal  plate.  The  basal  plate  is  triangular  and,  as  shown 
by  the  sutures,  composed  of  four  anchylosed  plates,  though  the 
sutures  are  obscure.  The  columnar  facet  is  at  the  posterior  angle. 
There  is  a  wide  gaping  suture  between  the  basals  and  the  radials 
on  the  anterior  side,  that  is  somewhat  denticulated  on  the  anterior 
margin.  Following  this  gaping  suture  on  the  anterior  side  there 
are  three  radials,  in  the  first  transverse  series;  the  middle  one  is 
twice  as  long  as  wide,  quadrangular,  and  constricted  in  the  mid- 
dle; the  outer  ones  are  hexagonal,  about  twice  as  wide  and  about 
twice  as  large  as  the  middle  one.  The  second  transverse  series 
commences  in  the  middle  part  with  a  short  wide  plate  that  rests 
upon  the  superior  side  of  the  middle  plate  in  the  first  series,  and 
upon  the  inner  sloping  sides  of  the  two  lateral  plates,  in  the  first 
series.  It  is  about  three  times  as  wide  as  long  and  is  succeeded 
by  a  plate,  that  contracts  rapidly  upward,  somewhat  in  the  form 
of  the  frustum  of  a  cone.  It  has  a  length  about  equal  to  the 
shorter  width.  This  last  plate  bears  a  free  single  arm  composed 
of  rather  long  round  joints.  The  superior  lateral  side  of  each  of 
the  lateral  plates  in  the  first  series  bears  two  brachial  plates,  the 
second  one  of  which  is  axillary  and  bears  free  arms.  Every  sec- 
ond or  third  plate  in  the  free  arms  is  axillary,  though  one  of  the 
rays  thrown  off  from  each  axillary  plate  is  smaller  than  the  main 
arm  and  does  not  bifurcate  again. 
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TamiDg  dow  to  the  posterior  side,  we  find  on  the  right  a  small 
intercalated  triangular  plate,  and  a  brachial  series  of  three  plates 
resting  upon  the  right  side  of  the  triangular  basal  and  this  inter- 
calated triangular  plata  This  brachial  series  reaches  about  as 
high  as  the  other  brachial  series,  the  last  plate  is  arillary  and 
bears  free  arms.  Eyery  second  or  third  plate  in  these  free  arms 
is  axillary,  though  one  of  the  rays  thrown  off  from  each  axillary 
plate  is  smaller  than  the  main  arm  and  does  not  bifurcate  again. 
On  the  left  of  the  posterior  side  we  also  find  a  small  intercalated 
triangular  plate,  and  a  longitudinal  azygous  series  resting  on  the 
left  side  of  the  triangular  basal  and  this  intercalated  triangular 
plate.  The  azygous  series  consists  of  three  large  round  plates^ 
having  a  width  more  than  twice  as  great  as  their  length,  and  they 
are  followed  by  a  long  round  prolx)6cis  that  extends  beyond  the 
limit  of  our  broken  specimens  and  probably  beyond  the  length  of 
the  arms.  The  three  azygous  plates  reach  about  as  high  as  the 
brachials  above  described  and  in  comparing  with  other  crinoids 
this  would  be  the  limit  of  the  calyx,  and  above  this  are  the  free 
arms  and  long  proboscis.  It  will  be  understood  that  we  have  de- 
scribed this  species  as  if  it  were  standing  up  instead  of  banging 
down  from  the  end  of  the  column. 

It  is  unnecessary  to  compare  this  species  with  any  others  that 
have  been  described,  though  it  is  doubtless  congeneric  with  the 
species  described  by  W.  B.  Billings,  and  for  which  Bingueberg 
has  described  a  genus  under  the  name  of  Casiocrinus.  Probably, 
without  hesitation  it  should  be  called  Cctstocrinus  kentuckiensU. 
But  there  has  been  so  much  blundering  and  bad  work  done  with 
the  Calceocrinidae  and  so  many  synonyms  proposed,  that  we  have 
thought,  without  taking  the  time  now  to  review  the  subject,  it 
would  be  sufficient  to  provisionally  refer  it  to  CcUceocrinus,  though 
we  think,  at  present,  that  Ccistocrinus  wih  be  retained  for  this 
generic  division  of  the  family. 

Found  in  the  Trenton  Group,  in  Mercer  county,  Kentucky,  and 
now  in  the  collection  of  Wm.  F.  K   Gurley. 
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Family  POTERIOCRINID^. 

P0TERI0CRINU8    CIRCUMTEXTUB,    D.   sp. 

Plate  II,  Fig,  29,  azygous  side,  showing  the  interlacing  arms 
and  proboscis;  Fig,  SO,  opposite  side  of  same  specim,en. 

Species  medium  size,  with  a  remarkably  large  proboscus.  Calyx 
cup-like,  or  somewhat  obconoidal;  truncated  below  for  a  moderately 
large  column;  wider  than  high;  sutures  distinct;  surface  smooth  or 
very  finely  granular. 

Basals  one-fourth  wider  than  high,  pentagonal,  gradually  ex- 
panding. Subradials  about  as  long  as  wide,  three  hexagonal  and 
two  heptagoual;  those  adjoining  the  azygous  area  are  heptagonal. 

First  radials  of  unequal  size,  but  about  twice  as  wide  as  high, 
protuberant  and  rounded  to  the  first  brachials;  hexagonal;  the 
articulating  scars  occupy  rather  more  than  half  the  diameter  of 
the  plates  and  are  directed  outward  and  upward  at  an  angle  of 
about  seventy  degrees;  a  slightly  gaping  suture  separates  the  first 
radials  from  the  first  brachials,  and  the  superior  faces  of  the  first 
radials  unite  with  the  small  plates  that  cover  the  vault 

There  are  four  brachials  in  each  of  the  latteral  rays  and  three 
in  each  of  the  other  three  rays;  they  are  short,  rounded,  and  the 
last  one  supports  upon  each  of  its  uppef  sloping  sides  free  arms. 
All  of  the  arms  again  bifurcate  on  the  fourth  plate,  except  one, 
and  it  bifurcates  on  the  fifth  plate.  Every  arm  bifurcates  again 
on  plates  ranging  from  the  sixth  to  the  sixteenth.  At  this  height 
there  are  forty  arms;  some  of  them  are  seen  to  bifurcate  again  in 
our  specimen,  and  probably  all  bifurcate  again,  making  eighty 
arms  in  the  species.  The  arms  are  round,  plates  long  and  sutuies 
transverse. 

The  azygous  area  is  wide  and  ventricose.  The  first  plate  is 
pentagonal,  rests  between  the  upper  sloping  sides  of  two  sub- 
radials, separates  the  first  radial  on  the  right  from  the  second 
azygous  plate,  and  is  truncated  above  for  the  third  plate.  The 
second  plate  is  hexagonal,  rather  larger  than  the  first,  truncates  a 
subradial,  abuts  the  first  radial  on  the  left  and  the  first  and  third 
plates  on  the  right  and  supports  two  plates  at)ove.  The  third 
plate  rests  upon  the  first  and  is  in  line  with  the  upper  half  of 
the   second,  supports    two   plates   above   and   other  plates  on  the 
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right.  The  first  and  third  plates  thus  described  support  three 
plates  in  the  next  range,  which  are  succeeded  by  plates  of  the 
proboscis. 

The  proboscis  is  large,  long,  cylindrical,  and  covered  with  polyg- 
onal plates.  Round  pores  penetrate  the  proboscis  throughout  its 
length  at  nefarly  every  angle  of  the  plates,  and,  frequently,  on  the 
sutures  between  the  angles.  The  vault  is  covered  with  small 
plates. 

This  species  is  more  nearly  related  to  P.  subramosus  than  to 
any  other  which  has  been  described,  but  it  is  distinguished  from 
that  species  by  the  relative  proportion  of  the  plates  in  the  calyx» 
by  the  number  and  position  of  the  azygous*  plates,  and  by  the 
great  difference  in  the  arms,  and  no  doubt,  also,  in  the  character 
of  the  proboscis,  which  is  unknown  in  that  species. 

Found  in  the  Keokuk  Group,  at  Orawfordsville,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

ZEACRINUS   GRANDICULU8,   n.   Sp. 

J^late  II,  Fig.  31,  azygous  view;  Fig,  32,  view  opposite  the 

azygous  area. 

Body  rather  large,  robust  and  elongate-ovate  in  outline.  Calyx 
very  low.  Columnar  cavity  shallow.  Surface  smooth  or  finely 
granular.     Column  very  small,  round  and  composed  of  thin  plates. 

Basal  plates  within  the  calyx.  Subradials  with  an  acute  superior 
angle,  but  invisible  in  a  lateral  view.  First  radials  about  one-half 
wider  than  long,  rapidly  expanding  to  the  superior  lateral  angles, 
and  truncated  the  entire  width  above  for  the  support  of  the  sec- 
ond primary  radials.  The  inferior  angles  do  not  extend  into  the 
columnar  cavity.  Four  of  them  are  pentagonal,  but  two  of  them 
are  separated  by  the  extension  of  an  azygous  plate  so  as  to  reach 
the  point  of  a  subradial,  and  the  one  on  the  right  supports  two 
azygous  interradials,  as  well  as  the  radial  series  which  gives  to  it 
an  heptagonal  outline.  Four  of  the  second  primary  radials  are 
pentagonal,  one-half  wider  than  high,  axillary,  and  support  on 
each  upper  sloping  side  the  secondary  radials;  but  in  the  ray 
opposite  the  azygous  area  there  are  three  primary  radials,  and 
c*onse(xuently  the  second  is   quadrangular,  twice   as   wide   as   high. 
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and  supports  the  third,  which  is  three  times  as  wide  as  high, 
pentagonal,  axillary,  and  supports  upon  the  upper  sloping  sides 
the  secondary  radials. 

In  one  of  the  secondary  radial  series  there  are  three  plates,  in 
six  of  them  each  has  four  plates,  in  two  of  them  each  has  six 
plates,  and  one  of  them  has  five  plates.  One  ray  which  is  opposite 
the  azygous  area,  having  six  secondary  radials,  supports  upon 
each  upper  sloping  side  tertiary  radials,  which  continue  to  the 
end  of  the  arms.  Nine  other  tertiary  radial  series  do  not  bifur- 
cate, but  so  far  as  can  be  determined  all  the  others  bifurcate 
once,  and  one  of  the  arms  thus  thrown  off  in  each  series  bifurcates 
again,  except  in  one  ray.  This  gives  us  eight  arms  in  each  of 
four  series,  but  only  five  arms  in  the  ray  opposite  the  azygous 
side,  which  possesses  three  primary  radials,  thus  making  thirty- 
seven  arms  in  this  species.  But  there  is  some  injury  to  the 
specimen  in  two  or  three  places,  and  the  last  bifurcation  may  not 
take  place  in  one  or  two  rays,  and  possibly,  therefore,  the  species 
may  have  only  thirty- six  arms. 

The  azygous  area  commences  with  one  plate,  sending  a  sharp 
angle  between  the  first  radials  to  the  angle  of  a  subradial;  this  is 
succeeded  by  three  plates  in  the  second  range,  and  these  by  three 
plates,  and  these  again  by  two,  the  superior  plate  being  the 
largest  in  the  area  and  acutely  pointed  above.  There  are,  there- 
fore, nine  azygous  plates. 

Found  in  the  Kaskaskia  Group,  at  Bowling  Green,  Kentucky, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

roTERiocRiNUS  scoPAE,  Miller  &  Gurley. 

Plate  III,  Fig.  1,  lateral  vieiv  magnified  two  diameters;  Fig,  2, 

lateral  view  of  same  specimen  natural  size, 

azygous  area  on  the  left. 

When  the  authors  described  this  species  in  1890  in  their  "De- 
scription of  some  new  genera  and  species  of  Echinodermata  from 
the  Coal  Measures  and  Subcarboniferous  Bocks  of  Indiana,  Mis- 
souri and  Iowa,"  which  work  was  subsequently  reprinted  in  the 
17th  Report  of  the  Geological  Survey  of  Indiana,  only  the  azygous 
side  was  illustrated,  and,  as  it  seemed  desirable  to  have  it  further 
illustrated,  two  lateral  views  are  here  presented,  one  natural  size 
and  one  magnified  two  diameters. 
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The  specimen  is  from  the  typical  locality,  in  the  Kinderhook 
Group,  at  Le  Giand,  Iowa,  and  is  in  the  collection  of  Wm.  F.  E. 
Gurley. 

POTEBIOCBINUS  MACCABEI,   n.   Sp. 

Plate  III,  Fig.  3,  posterior  side,  natural  size;  Fig,  4f  same  mag- 

nified  two  diameters;  Fig,  5,  azygous  side  of  saw/e  sped- 

men  jyiagnified  two  diameters,  part  of  the  azygous 

area  broken  away,  there  is  on  this  specimen  a 

Poteriocrinus  decrepitus  showing  the 

posterior  side  somewhat  injured; 

Fig,  0,  same,  natural  size. 

Species  small,  bat  bearing  very  long  rugged  or  geniculated 
arms.  Calyx  obconoidal,  as  seen  from  the  posterior  side,  but 
quite  unsymmetrical  on  account  of  the  development  of  the  azygous 
area;  height  and  greater  diameter  nearly  equal;  plates  smooth. 
Column  small,  round. 

Basals  moderate  size,  in  proportion  to  the  calyx,  with  superior 
angles  acute.  Subradials  a  little  wider  than  high,  except  one  on 
the  azygous  side  which  has  a  length  fully  equal  to  the  greater 
width;  four  of  them  are  hexagonal,  the  other  two  are  heptagonal. 
The  azygous  subradial,  which  is  truncated  at  the  top,  is  heptag- 
onal and  the  largest  plate  in  the  calyx.  The  other  heptagonal 
plate  is  on  the  right  of  the  azygous  area  and  is  a  little  larger 
than  either  of  the  hexagonal  plates.  First  radials  one-third  wider 
than  high,  quite  convex  longitudinally,  which  leaves  the  separat- 
ing sutures  much  depressed,  pentagonal  and  truncated  the  entire 
width  above,  where  the  sutures  are  slightly  gaping.  A  single, 
long,  rounded,  brachial,  supports  upon  the  upper  sloping  sides,  in 
each  radial  series,  the  free  arms.  These  brachials  are  contracted 
in  the  middle  part  and  of  unequal  length;  the  one  opposite  the 
azygous  area  is  the  longer,  the  two  adjacent  are  the  shorter,  and 
the  other  two  have  an  intermediate  length.  There  are  only  ten 
arms  in  this  species;  they  are  long  and  composed  of  rather  long, 
cuneiform,  alternately  projecting  plates.  Each  projecting  joint  bears 
a  large,  tapering,  long  jointed  pinnule,  which  gives  to  the  arms  a 
very  rough  or  crisped  aspect 

The  azygous  area  is  wide  and  covered  with  a  double  series  of 
alternate  plates.  The  first  plate  is  pentagonal,  longer  than  wide 
and  rests  between  the  superior  sloping  sides  of  two  subradials  and 
between  the  first  radial  on  the  right  and  the  second  azygous  plate 
on  the  left  and  is  truncated    on  top  for    the  third  azygous    plate; 
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the  second  plate  is  hexagonal,  larger  than  the  first,  rests  upon  the 
truncated  upper  end  of  the  largest  subradial  and  between  the  first 
radial  and  a  summit  plate  on  the  left,  and  the  first  and  third 
azygous  plates  on  the  right  and  is  truncated  at  the  upper  end  for 
the  fourth  plate.  This  alternate  arrangement  continues  as  far  as 
the  proboscis  is  preserved  in  our  specimen. 

This  species  is  peculiar  in  its  comparatively  long,  rough  arms 
and  wide  azygous  area.  It  need  not  be  compared  with  any  other 
described  species,  for  P.  legrandeusis  is  as  near  to  it  as  any  other, 
and  in  that  species  there  are  twenty  much  shorter  arms  and  a 
narrower  and  different  azygous  area. 

Found  in  the  Kinderhook  Group,  at  Le  Grand,  Iowa,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

It  was  found  by  John  McCabe,  of  Quarry,  Iowa,  in  whose 
honor  we  take  pleasure  in  dedicating  this  beautiful  crinoid. 

POTERIOCRINUS   HAMMONDI,    n.   Sp. 

Plate  III,  Fig,  7 ,  azygous  view,  magnified  two  diameters;  Fig 

S,  same,  natural  size. 

Species  small,  but  bearing  long  slender  arms,  which,  when  closed 
around  the  proboscis  as  in  our  specimen,  make  the  body  subcy- 
lindrical.  Calyx  obconoidal;  height  and  greater  diameter  nearly 
equal;  plates  smooth.  Column  rather  large  at  the  calyx,  but  taper- 
ing for  a  short  distance,  when  it  becomes  of  ordinary  size  and 
consists  of  thin,  round  plates. 

Basals  of  moderate  size,  in  proportion  to  the  calyx,  with  superior 
angles  acute.  Subradials  hexagonal,  wider  than  high,  the  one  be- 
low the  azygous  area  is  much  the  wider,  but  so  broadly  truncated 
on  top  as  to  give  it  little  if  any  greater  length.  First  radials 
about  as  high  as  wide,  evenly  rounded,  pentagonal,  and  truncated 
the  entire  width  above,  where  the  sutures  are  distinct  but  not 
gaping.  A  single,  very  long,  contracted  and  roun'^ed  brachial, 
supports  upon  the  upper  sloping  sides,  in  each  radial  series,  the 
free  arms.  The  contraction  of  these  remarkably  long  brachials 
actually  constricts  the  body  immediately  above  the  calyx.  One  of 
the  lateral  brachials  is  shown  in  our  specimen,  and  it  is  a  little 
shorter  than  either  one  adjoining  the  azygous  side  of  the  probos- 
cis, and  we  may  presume  the  one  opposite  the  azygous  area  is  the 
longer  one,  as  that  is  the  case  in  Poteriocrinus  maccabei  and  in 
some    other   species.      There    are  only  ten    arms  in  this    species; 
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they  are  long  and  composed  of  loDg,  slightly  cuneiform,  alternately 
projecting  plates.  Each  projecting  joint  bears  a  small  pinnule, 
which  does  not  prevent  the  arms  from  closing  tightly  aroand  the 
proboscis. 

The  azygoas  area  is  not  large  in  this  species.  There  is  only 
one  plate  within  the  calyx,  and  it  broadly  truncates  a  subradial 
and  separates  two  first  radials.  There  appear  to  be  two  plates 
succeeding  this  one,  but  the  arms  in  our  specimen  prevent 
further  examination  of  the  plates. 

This  species  is  peculiar  in  its  long,  delicate  form,  closed  arms, 
long  brachials  and  constriction  above  the  calyx.  The  axygous 
area  is  also  peculiar  and  we  know  of  no  species  with  which  it  is 
necessary  to  make  any  comparison  in  these  particulars. 

Found  in  the  Kinderhook  Group,  at  LeGrand,  Iowa,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley.  The  specific  name  is 
given  in  honor  of  Mr.  L.  A.  Hammond,  an  enthusiastic  collector 
of  LeGrand,  Iowa. 

POTERIOCRINUS    MACCABEI    Var,    DECREPITU8,   n.   sp. 

Plate  III,  Fig,  9,  azygovus  side  of  a  depressed  and  somewhat  in- 
jured specimen  jnagnlfied    tivo  dlam,eters\  Fig,    11,  same, 
natarel  size;  Fig,  10,  posterior  view  two  diameters;  Fig. 
12,  same,  natural  size;  the  posterior  view  of  anotlier 
specimen,  magnified  and  natural  size,  m,ay  be  seen 
on  Poterlocrinvs  maccahei  in  FH^gs,  6  and  6*. 

This  is  a  small  species  bearing  short  rugged  arms.  Calyx  ob- 
conoidal  as  seen  from  the  posterior  side,  but  unsymmetrical  on 
account  of  the  development 'of  the  azygous  area.  Diameter  one 
half  more  than  the  height;  plates   smooth;    column    small,  round. 

Basals  small  and  superior  angles  somewhat  obtuse.  Subradials 
one-half  wider  than  high,  except  the  one  on  the  azygous  side, 
which  has  a  length  about  equal  to  the  greatest  width;  four  of 
them  are  hexagonal,  the  other  two  are  heptagonal.  The  azygous 
subradial,  which  is  truncated  at  the  top,  is  heptagonal  and  the 
largest  plate  in  the  calyx.  The  other  heptagonal  plate  is  on  the 
right  of  the  azygous  area,  but  is  not  larger  than  the  hexagonal 
plates  First  radials,  one-third  wider  than  high,  quite  convex 
longitudinally,  which  leaves  the  separating  sutures  much  depressed 
pentagonal,    and    truncated    the    entire  width    above,    where    the 
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sutures  are  gaping.  A  single,  rounded  brachial  supports  upon 
the  upper  sloping  sides  in  each  radial  series,  the  free  arms. 
These  brachials  are  contracted  in  the  middle  part  and  of  unequal 
length;  the  one  opposite  the  azygous  area  is  the  longer,  the  two 
adjacent  are  the  shorter  and  the  other  two  have  an  intermediate 
length.  There  are  only  ten  arms  in  this  species;  they  are  short 
though  composed  of  rather  long,  cuneiform,  alternately  projecting 
plates.  Each  projecting  joint  bears  a  large,  tapering,  long  jointed 
pinnule,  which  gives  to  the  arms  a  rough  geniculated  aspect. 

The  azygous  area  is  covered  with  the  same  number  of  plates 
which  are  arranged  in  the  same  order  that  they  occur  in 
P.  maccabei.  The  difference  between  the  two  is  that  in  this  species 
the  area  is  proportionally  narrower. 

We  have  three  specimens  of  this  species  which  are  free  (and 
accidentally  the  best  one  is  not  illustrated)  beside  the  one 
figured  on  P.  maccabei,  and  they  all  bear  the  same  propor- 
tions as  to  size  of  calyx  and  arms  and  size  of  the  plates. 
The  calyx  in  this  species  is  fully  as  large  as  it  is  in  P.  maccabei, 
though  slightly  differing  in  form,  the  arms  and  pinnules  are  as 
coarse,  but  the  arms  have  not  more  than  two-thirds  the  length. 
The  question  then  arises  whether  the  minor  differences  which  may 
be  seen  in  the  illustrations  and  the  discriptions,  coupled  with  the 
wider  azygous  area  and  longer  arms  in  P.  maccabei,  are  sufficient 
to  distinguish  species.  One  cannot  be  the  young  of  the  other  unless 
age  widened  the  azygous  area  and  lengthened  the  arms  without 
increasing  the  size  of  the  plates,  which  is  contrary  to  what  we 
know  of  these  animals.  P.  maccabei  is  graceful  in  its  form  and 
is  not  abnormal.  Possibly  the  difference  between  the  two  should 
be  regarded  as  of  specific  value,  but  we  have  not  regarded  it  as  of 
more  than  varietal  importance. 

Found  in  the  Kinderhook  Group,  at  LeGrand,  Iowa,  and  now 
in  the  collection  of  Wm.  F.  E.   Gurley. 

ZEACRINUS  SALEMEKSIS,   n.   sp. 

Plate  III,  Fig,  17,  lateral  view,  azygous  area  on  the  left. 

Our  specimen  is  on  a  slab  and  the  ray  opposite  the  azygous 
area  is  not  exposed.  The  species  is  of  medium  size.  Calyx  basin- 
shaped  below  the  summit  of  the  first  radials  and  subpentagonal 
in  outline  in  the  superior  part,  deeply  concave  below;  sutures 
distinct,  surface  granular. 
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Basals  form  a  narrow  pentagonal  rim  almost  obscared  by  the 
column.  Subradials  abruptly  bent  upward  and  into  the  basal 
concavity,  at  about  the  middle  part,  about  as  wide  as  long.  The 
one  on  the  right  of  the  azygous  area  heptagonal  and  broadly 
truncated  for  the  first  radial,  the  next  one  to  the  right  hexagonal. 
First  radials  twice  or  more  than  twice  as  wide  as  high,  pentagonal, 
truncated  the  entire  width  above  and  separated  from  the  second 
radials  by  a  gaping  suture.  Second  radials  larger  than  the  first, 
about  twice  as  wide  as  high,  pentagonal,  prominent  almost  nodose 
at  the  superior  angle,  and  supporting  on  each  upper  sloping  side 
the  secondary  radials.  There  are  six  secondary  radials  in  each 
arm  shown  by  our  specimen,  four  of  them  are  short  plates  with 
transverse  sutures,  the  first  one  is  the  larger  one  and  the  last 
is  pentagonal  and  supports  upon  each  of  the  upper  sloping  sides 
the  tertiary  radials.  One  of  the  arms  does  not  again  bifurcate 
and  consists  of  short  flattened  quadrangular  plates.  The  other 
arm  bifurcates  again  on  the  eighth  plate  and  the  arm  adjoining 
the  azygous  side  again  bifurcates,  and  so  does  the  corresponding 
arm  in  the  other  ray,  which  gives  us  seven  arms  to  each  of  these 
rays. 

The  first  azygous  plate  is  pentagonal,  abuts  upon  two  sub- 
radials and  the  first  radial  on  the  right,  and  supports  two  inter- 
radials  in  the  second  range,  one  of  which  truncates  a  subradial* 
There  are  two  interradials  in  the  third  range,  beyond  which  they 
are  not  shown  in  our  specimen. 

It  is  not  necessary  to  compare  this  species  with  any  other  for 
the  purpose  of  distinguishing  it 

Found  in  the  Keokuk  Group,  at  Salem,  Indiana,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 

ZEACRINUS    CYLINDBICUS,   n.   sp. 

Plate  III,    Fig.   19,   a  large   specimen  compressed  antero-pos- 
teriorly   showing    azygous  side;    Fig,  20,   a  sm^aller 
specimen  compressed   laterally    showing    azy- 
gous side;  Fig,  21,  opposite  view  of  same. 

This  species  is  rather  large  and  very  long.  The  body  is  sub- 
cylindrical,  though  constricted  above  the  calyx,  slightly  fusiform 
in  the  middle  part,  and  slowly  tapering  above. 
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Calyx  low,  basin-shaped  below  the  summit  of  the  first  radialsy 
moderately  concave  below;  plates  convex;  sutures  distinct;  surface 
granular.  Column  round  and  pierced  by  a  very  tmall,  round  cen- 
tral columnar  canal. 

Basals  form  a  narrow  pentagonal  rim  around  tUe  column  about 
one-half  wider  than  the  diameter  of  the  column.  Subradials  longer 
than  wide,  and  curve  into  the  basal  ccncavily  aid  upward,  at 
about  the  middle  part,  to  as  lo  be  visible  in  a  side  view.  The 
curve  into  Ihe  basal  concavity  is  abrupt  and  the  middle  part  of 
each  is  depressed  before  uniting  with  the  basal  plates.  Four  are 
hexagonal  and  two  heptagonal.  First  radials  about  one  and  a  half 
times  as  wide  as  high,  pentagonal,  truncated  the  entire  width 
above,  and  separated  from  the  second  radials  by  a  gaping  suture. 
Second  radials  smaller  than  the  first,  about  twice  as  wide  as  high, 
pentagonal,  and  support  upon  each  upper  slopinc:  side  the  secon- 
dary radials  or  free  arms.  There  are,  therefore,  ten  arms  in  this 
species.  The  arms  are  very  long,  subfusi  form,  and  composed  of 
a  single  series  of  short,  quadrangular  or  slightly  cuneiform  plates. 
The  pinnules  are  composed  of  subcylindrical  pieces  having  a  length 
equal  to  three  diameters. 

The  first  azygous  plate  is  rather  large,  convex,  pentagonal,  rests 
between  two  subradials  and  the  first  radial  on  the  right  and  abuts 
upon  the  second  and  third  interradials.  The  second  interradial 
truncates  a  subradial,  is  nearly  as  large  as  the  first,  and  the  suc- 
ceeding plates  are  much  smaller  and  alternately  arranged  as  in 
other  species  of  this  genus. 

This  species  has  been  confounded  with  Z.  tnaniformis,  by  some 
collectors,  but  in  that  species  the  basal  plates  are  hidden  by  the 
column,  the  body  is  shorter,  and  there  are  only  nine  arms,  as  the 
radial  series  opposite  the  azygous  area  bears  only  a  single  arm. 
It  is  still  farther  removed  from  all  other  species. 

Found  in  the  Kaskaskia  Group,  in  Pulaski  county,  Kentucky, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  PLATYCRINIDiE. 

PLATYCRINUS   COBTINA,   D.  Bp. 

Plate  III,  Fig.  15 f  lateral  view  of  calyx;  Fig,  16,  summit  view 
with  part  of  the  vault,  plates,  grooves  and  pores  preserved. 

Species  mediam  or  rather  below  medium  size.  Calyx  goblet- 
shaped;  about  as  high  as  wide;  broadly  truncated  below;  round 
and  slightly  contracted  immediately  above  the  base,  highly  convex 
and  protruberant  in  the  region  of  the  arm-bases,  so  as  to  give  it 
a  marked  pentagonal  outline  when  seen  from  above.  Plates  thick. 
Sutures  distinct.  Surface  papillose  or  very  coarsely  granular. 
Column  small,  round  and  attached,  to  the  base  in  a  radiately  lined 
hemispherical  depression.     Columnar  canal  very  small  and   round. 

Basals  form  a  low,  round  cup,  with  a  slightly  expanded  sharp 
rim  at  the  base.  First  radials  about  as  long  as  wide,  expanding 
very  little  above  the  basals,  longitudinally  convex,  and  becoming 
very  protruberant  at  the  articulating  facets  for  the  second  radials. 
Articulating  facets  for  the  second  radials  a  little  more  than  half 
the  width  of  the  plates  and  directed  outward  and  upward  at  an 
angle  of  about  seventy  degrees.  Second  radials  short,  axillary 
and  notched  for  the  ambulacral  furrows. 

The  vault,  so  far  as  preserved  in  our  specimen,  is  only  slightly 
convex.  The  first  radials,  between  the  arm  bases,  curve  slightly 
toward  the  vault.  There  are  three  plates  between  the  arm  fur- 
rows, the  lateral  ones  form  part  of  the  ambulacral  covering  and 
the  middle  one  is  an  interradial  proper.  There  is  a  pit  or  pore 
at  the  junction  o^  each  interradial  with  the  two  first  radials  at  the 
dividing  suture,  and  there  is  also  a  pit  or  pore  on  each  side  of 
the  ambulacral  furrows,  at  the  suture  lines  of  the  first  radials. 
Whether  or  not  any  or  all  of  these  are  ovarian  apertures  we  are 
unable  to  state.  The  ambulacral  furrows  are  shown  in  our  speci- 
men as  open  gutters  and  we  suppose  they  were  covered  with 
small  plates,  such  as  cover  arm  furrows,  which  have  not  been  pre- 
served. From  some  fragments  that  occur  on  our  specimen,  that 
are  not  shown  in  the  illustration,  we  are  led  to  believe  that  the 
vault  has  a  central  orifice  on  the  summit,  possibly  covered  with 
small  plates,  in  the  same  way  we  have  supposed  the  ambulacral 
pjrooves  to  have  been  covered. 
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The  external  appearance  of  the  calyx  of  this  species  somewhat 
resembles  P.  allophylns  and  F.  hrittis,  but  the  differences  are 
sufficient  to  at  once  distinguish  it,  if  attention  is  paid  to  the  form 
and  to  the  articulating  facets  on  the  first  radials.  The  differences 
are  so  great  that  no  descriptive  comparisons  will  serve  any  one  in 
distinguishing  them.  But  the  vault,  in  this  species,  is  wholly 
different  from  either  of  the  above  mentioned  species  and  from 
that  of  any  other  known  Platycrinus.  If  generic  distinctions  can 
be  founded  upon  the  vault,  then  this  species  does  not  properly 
belong  to  Platycrinus  or  to  any  other  described  genus.  But,  as 
we  have  only  a  fragment  of  the  vault,  we  would  not  be  justified 
in  founding  a  genus  upon  it.  We  are  convinced,  that  it  properly 
belongs  to  the  family  Piatycrinidre  and  is  nearer,  in  structtire, 
to  Platycrinus  than  to  any  other  described  genus,  and  hence, 
provisionally,  refer  it  to  that  genus. 

Found  by  the  veteran  collector  and  learned  geologist,  R.  A. 
Blair,  of  Sedalia,  Missouri,  in  the  Choteau  limestone  of  that 
locality,  and  now  in  the  collection  of  S.  A.  Miller. 

BARYCRINUS  EXPAN8U8,    n.   Sp. 

Plate  IV,  Fig.  2,  view  of  the  calyx,  azygous  side  below. 
Species  very  large,  robust.     Calyx  more  than    twice   as  wide  as 
high;   plates  very  thick,  highly    convex;   sutures   distinct,    sunken 
at  the  angles.     Column  large,   pentagonal. 

Basal  plates  comparatively  small,  less  than  one-fourth  as  large 
as  the  Bubradials,  wider  than  high,  and  forming  a  very  shallow, 
pentagonal,  saucer-shaped  cup.  Subradials  four  or  five  times  as 
large  as  the  basals,  a  little  wider  than  long,  nearly  equal  in  size, 
four  hexagonal  and  one,  on  the  azygous  side,  which  is  very 
broadly  truncated  for  the  azygous  plate,  heptagonal.  First  radials 
larger  than  the  subradials,  about  three  times  as  wide  as  high, 
nearly  equal  in  size,  remarkably  thick,  and  truncated  a  little  more 
than  half  the  width  for  the  reception  of  the  second  radials.  The 
ambulacral  notch  very  small,  and  facet  for  the  second  radials 
nearly  perpendicular  or  having  an  inclination  of  not  more  than 
ten  degrees.  Azygous  plate  quadrangular,  wider  than  high  and  a 
little  more  than  half  as  large  as  a  subradial. 
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Comparing  this  species  with  Banjcrinus  magnificiis,  it  will  be 
found  to  be  proportion  ally  much  more  expanded,  and  consequently 
the  first  radials  are  much  wider  in  proportion  to  their  length, 
and  the  facets  for  the  second  radials  are  larger  and  face  nearer 
horizontally.  The  plates,  too,  are  much  more  convex  and  deeper 
sunk  at  the  angles,  and  in  these  respects,  it  has  some  resemblance 
to  B,  hsrculeus.  It  cannot  be  mistaken  for  either  of  those  species 
nor  for  any  other  hitherto  described. 

Found  in  the  Keokuk  Group,  in  Tennessee,  and  now  in  the 
collection  of  Wm.  F.  E.  Gurley. 

Family  SYNBATHOGBINIDiE. 

8YNBATH0CRINU8   ANGULABIS,   n.   sp. 

Plate  IV,  Fig.  S,  lateral  view  showing  the  greater  diameter; 

Fig.  ^,  azygous  side  view. 

Species  below  medium  size.  Plates  angular.  Arms  very  much 
constricted  at  the  top  of  the  second  radials.  Our  specimen  appears 
to  be  in  its  normal  shape,  but  the  calyx  and  arms  are  compressed 
laterally,  so  the  diameter  is  nearly  twice  as  great  one  way  as  the 
other,  while  the  column  is  perfectly  round  and  composed  of  rather 
long  plates.     Surface  of  all  the  plates  granular. 

The  basals  have  a  pentagonal  form  externally,  the  two  shorter 
sides  being  the  anterior  and  posterior  ones,  the  longer  side  being 
the  right  lateral  one  when  facing  the  azygous  area,  and  the  other 
two  being  the  lefl  lateral  ones.  This  gives  to  the  little  cup,  formed 
by  the  basal  plates,  a  greater  diameter  antero-posteriorly  than  lat- 
erally and  shows  the  calyx  is  in  its  normal  condition,  and  not  flat- 
tened by  pressure.  First  radials  of  unequal  width,  and  each  one 
longer  than  wide.  Each  one  is  beveled  from  the  central  part 
toward  the  sutures,  which  makes  each  one  subpyramidal.  They  are 
truncated  the  entire  width  above  for  the  second  radials,  and  in  ad- 
dition to  both  plates  being  beveled  to  the  suture,  the  suture  is 
slightly  gaping.  The  second  plates  are  rather  longer  than  wide, 
quadrangular,  taper  a  little  upward  to  meet  the  constriction  of  the 
arms  at  the  commencement  of  the  third  plate,  or,  in  other  words, 
the  dip  in  toward  the  constriction.  They,  and  all  the  other  plates 
of  the  arms  are  beveled  laterally  to  the  sutures  so  that  the  central 
part  of  each  arm  is  one  continuous  angular  ridge.     While  the  calyx 
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does  not  appear  to  be  pressed  out  of  shape,  the  arms  are  pressed 
together  a  little,  so  as  to  make  them  thinner,  laterally,  than  they 
should  be.  The  plates  preserved  in  our  specimen  are  longer  than 
wide.  The  first  azygous  plate  is  more  than  twice  as  long  as  wide, 
rests  in  a  notch  between  two  first  radials,  truncating  the  one  on 
the  right  more  than  the  one  on  the  left,  and  extends  nearly  to  the 
top  of  the  second  radials.  It  is  followed  by  two  plates,  the  larger 
one  extending  down,  on  one  side,  one  third  the  length  of  the  plate, 
and  the  smaller  one  truncating  the  upper  side.  These  two  plates 
are  followed  by  a  triangular  plate  that  reaches  nearly  to  the  top 
of  the  third  radials. 

The  peculiar,  flattened  calyx,  subpyramidal,  angular  and  beveled 
plates  and  arrangement  of  the  azygous  plates  distinguish  this  from 
all  other  described  species. 

Found  in  the  Keokuk  Group,  at  Button  Mould  Knob,  Kentucky, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

Family  ICHTHYOCEINID.E. 

lOHTHYOCRINUS   CLARKENSIS,   n.    sp. 

Plate  IV,  Fig.  5,  lateral  view  of  a  compressed  speciinen. 

Species  small.  Our  specimen  is  compressed,  but  the  general 
form  with  the  arms  folded  is  subovate.  The  plates  are  free  from 
spines  and  nodes;  the  sutures  are  very  distinct  and  slightly  arcu- 
ate, the  superior  plates  generally  overlap  the  inferior  ones  in  the 
middle  part.  The  column  is  very  large/and  entirely  covers  the 
basals  and  subradials  so  they  have  not  oeen  observed.  There  are 
no  interradials. 

There  are  three  primary  radials  in  each  series.  They  widen 
rapidly  and  are  subequal  in  length.  The  different  series  interlock 
instead  of  having  a  straight  separating  suture.  There  are  four 
secondary  radials  in  each  series  of  about  the  same  length,  and 
each  plate  has  about  the  same  length  as  a  primary  radial,  they 
expand  very  little,  so  that  the  fourth  or  axillary  plate  is  not 
much  wider  than  the  first  plate.  The  different  series  interlock  in 
the  same  manner  that  the  primary  series  do.  The  fourth  plate 
supports  upon  each  upper  sloping  side  a  single  non-bifurcating 
arm,  which  gives  to  the  species  twenty  arms.  The  arms  are  com- 
posed of  short  quadrangular  plates,  with    arcuate  sutures.     There 
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are  twelve  plates,  in  some  of  the  arms,  on  our  specimen,  and  if 
complete  there  would  probably  be  as  many  more. 

This  species  cannot  be  confounded,  with  any  other,  from  rocks 
of  the  same  age,  nor,  indeed,  with  any  hitherto  described. 

Found  in  the  Keokuk  or  Warsaw  Group,  in  Clark  county,  In- 
diana, and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

ICHTHYOCRINUS  8PIN0SULUS,   U.   Sp. 

Plate  V/  Fig.  4f  view  of  a  compressed  specimefi,  with  part  of 

the  spines  on  the  first  radlals  broken  off* 

Our  specimen  is  compressed,  but  the  true  form  with  the  arms 
folded  is  roughly  ovoid.  Distinct  sutures  separate  the  plates.  All 
axillary  plates  bear  a  central  spine  and  there  are  occasional 
spines  on  other  plates.  The  entire  surface  is  papillose  or  very 
strongly  granular.  The  column  is  large,  round,  tapers  rapidly 
from  the  body  and  is  composed  of  thin  plates.  The  basals  and 
subradials  are  entirely  covered  by  the  head  of  the  column  and 
have  not,  therefore,  been  observed.     There  are  no  interradials. 

Primary  radials,  three  in  each  series;  they  gradually  widen,  but 
are  not  of  exactly  the  same  length  and  hence  there  is  a  slight 
interlocking  of  plates,  iostead  of  straight  sutures  separating  the 
different  series.  The  first  primary  radials  are  rather  longer  than 
either  of  the  others  and  each  bears  a  remarkably  strong  spine, 
that  is  directed  downward,  by  the  side  of  the  column.  The  sec- 
ond primary  radials  are  arcuate  in  the  middle  of  the  upper  face 
for  the^  projection  of  a  lip  or  flange  from  the  third  plates  and 
each  bears  three  small  spines,  one  central  and  one  on  each  side.  The 
third  primary  radials  have  steep  superior  sloping  sides,  each  bears 
a  strong  central  knob  or  short  spine,  and  two  small  spines,  one 
on  each  side.  They  are  axillary  and  bear  on  each  upper  sloping 
side  three  secondary  radials. 

The  first  and  second  secondary  radials  are  of  about  the  same 
size,  arcuate,  and  are  produced  transversely  in  a  sharply  convex 
central  ridge  with  three  obscure  nodes  on  each.  The  third  sec- 
ondary radials  are  larger  and  longer  and  each  bears  a  very  strong 
central  node  or  obtuse  spine,  and  supports  upon  each  upper  slop- 
ing side  a  single  arm  or  tertiary  series.  There  are,  therefore, 
twenty  arms  in  this  species.  Each  arm  is  composed  of  a  single 
series  of  plates  united  by  arcuate  instead  of  transverse  sutures. 
The  arms  are  infolded   and  broken    at   the   superior   end   of   our 
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specimen,  but  as  many  as  thirty  plates  may  be  counted  iu  a  single 
arm.  Some  of  the  arm  plates  bear  a  central  spine  or  node,  but 
there  is  not  uniformity  in  the  different  arms  in  this  respect. 

This  species  is  remarkable  for  its  spines,  nodes,  and  rough,  un- 
even, external  surface,  and  is  distinguished,  by  its  structure  and 
the  number  of  plates  in  the  primary  and  secondary  series,  from 
all  other  species. 

It  was  found  in  Clark  county,  Indiana,  in  what  is  called  the 
Knobstone,  but  which  we  think  must  be  of  the  age  of  the  Keokuk 
Group,  and  is  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

Family  DOLATOCRINID^. 

DOLATOCRINUS   AMPLUS,  n.  Sp. 

Plate  IV,  Fig.  6,  basal  view;   Fig.  7,  side  view;   Fig.  8, 

suminit  view. 

Calyx  large,  subcylindrical  or  bowl-shaped,  concave  below.  All 
the  jlateg  are  ventricose  or  _8ubspinou8_and  radiately  furrowed 
toward  the  margins.  Our  specimen  is  injured  at  the  point  of  the 
columnar  attachment  and  part  of  the  radial   plates  are  destroyed. 

Basal  plates  not  observed.  First  primary  radials  probably  as 
wide  or  wider  than  long.  Second  primary  radials  quadrangular, 
a  little  wider  than  long.  The  calyx  will  rest  on  these  plates  and 
the  first  interradials.  Third  primary  radials  larger  than  the  sec- 
ond, wider  than  high,  pentagonal  and  bear  upon  each  upper  slopiing 
side  a  single  secondary  radial.  The  secondary  radials  are  axil- 
lary and  bear  upon  each  upper  sloping  side  four  or  five  tertiary 
radials.  There  are,  therefore,  four  arms  in  each  series  or  twenty 
arm  openings  to  the  vault. 

The  first  interradials  are  the  largest  plates  in  the  calyx.  Four 
of  them  have  nine  sides  each,  while  the  azygous  plate  has  eleven 
sides.  In  the  regular  areas  the  first  plate  separates  the  primary 
and  secondary  radials  and  is  broadly  truncated  on  top  for  a  sec- 
ond plate  that  separates  the  secondary  and  first  tertiary  radials 
and  is  slightly  truncated  on  top  by  a  small  plate  in  the  third 
range,  and  this  is  followed  by  two  small  plates  iu  the  fourth 
range  which  connect  with  small  plates  that  separate  the  arms  and 
unite  with  the  plates  of  the  vault.  The  difference  between  the 
azygous  area  and  the  other  areas  is  very   slight  and    consists    in 
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the  fact,  that  the  first  plate  abuts  against  the  first  tertiary  radials 
and  that  the  second  plate  is  followed  by  two  plates  in  the  third 
range  instead  of  one. 

The  vault  is  conveXj^slightly  depresaei  in  the  interradial  areas 
and  apparently  bears  a  subcentral  proboscis.  The  plates  are  an- 
chylosed  in  our  specimen,  and  show  none  of  the  sutures,  and, 
possibly  the  hole,  which  we  suppose  indicates  a  proboscis,  may  be 
only  a  hole  broken  into  the  vault.  There  are  two  orifices  be- 
tween  each  of  the  arms  that  penetrate  the  vault  horizontally. 
They  appear  to  be  excurrenf  and  are  of  the  same  character  as  those  in 
D.  grandls,  D,  laoits,  D.  marsh/,  D.  stelllfer  and  D.  appro.vi- 
mat  us. 

This  species  is  so  distinct  from  all  others  that  have  been  de- 
scribed, that  no  comparison  with  any  of  them  is  necessary. 

Found  in  the  Hamilton  Group,  near  Charlestown,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

Family  ACTINOCRINID^. 

ACTINOCRINUS   MONTICULIFERUS,    n.    sp. 

]*late  I  \\  Fig.  1,  view  of  calyx  azygous  side  on  the  right. 

This  is  a  remarkably  large  and  robust  species,  the  plates  are 
thick  and  each  one  bears  a  more  or  less  ventricose  central  node, 
and  the  larger  plates  are  radiately  sculptured  toward  the  margins. 
The  interradial  areas  are  depressed,  giving  to  the  calyx  a  pen- 
tagonal outline. 

Basals  truncated  below  so  as  to  have  a  diameter  at  the  base, 
equal  to  about  twice  the  height,  they  stand  upright  and  are 
strongly  beveled  toward  the  lateral  sutures.  The  middle  part  of 
the  base  has  a  hemispherical  depression  for  the  insertion  of  the 
column,  leaving  a  wide  flattened  rim  around  the  head  of  the 
column.  First  primary  radials  much  smaller  than  the  basals, 
longer  than  wide,  three  hexagonal  and  two  heptagonal.  Second 
primary  radials  wider  than  high,  hexagonal  and  less  than  half  as 
large  as  the  first.  Third  primary  radials  in  some  of  the  rays 
hexagonal,  larger  than  the  second,  wider  than  high  and  support 
on  the  superior  sloping  sides  the  secondary  radials.  There  is  a 
single  secondary  radial  in  each  series,  somewhat  smaller  than  the 
third  primary,  wider  than  high,  some  heptagonal  and   others  hex- 
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agonal,  and  each  supports  upon  the  superior  sloping  sides  the 
tertiary  radials.  In  the  ray  on  the  left  of  the  azygons  area  there 
are  three  tertiary  radials  in  each  literal  series  and  two  in  each  of 
the  proximal  series,  the  second  of  which  are  axillary  and  bear 
upon  the  superior  sides  quaternary  radials,  and  thus  there  are  six 
arm  openings  to  the  vault  in  this  ray.  If  the  rays  are  uniform 
in  this  respect  there  are  thirty  arms  in  this  species.  Three  of 
them  are  evidently  alike  in  this  regard,  and  we  have  no  reason  to 
think  the  other  two  are  different,  but  they  are  so  injured  in  our 
specimen  that  it  cannot  be  definitely  determined. 

There  are  two  small  intertertiary  radials,  one  following  the 
other  in  each  ray.  There  are  eight  plates  in  each  regular  in- 
terradial  area,  the  first  one  is  hexagonal,  larger  than  a  second 
primary  radial,  and  it  is  followed  by  two  plates  in  the  second 
series,  three  in  the  third  and  two  in  the  fourth  which  connect 
through  a  sharply  depressed  sunken  area  with  the  plates  of  the 
vault.  There  are  eleven  plates  in  the  azygous  area,  the  first  one 
is  rather  larger  than  a  first  primary  radial  and  in  line  with 
them,  it  is  followed  by  two  plates  in  the  second  series,  three  in 
the  third,  three  in  the  fourth  and  two  in  the  fifth,  which  connect 
in  a  sharply  depressed  area  with  the  plates  of  the  vault 

The  vault  is  covered  with  large  polygonal  plates,  each  one  of 
which  is  possessed  of  a  remarkably  large  ventricose  central  node. 
It  id  sharply  depressed  toward  the  interradial  areas  and  bears  a 
large  subcentral  proboscis,  which  is  broken  off  in  our  specimen 
at  the  summit  of  the  vault. 

This  species  is  distinguished  by  its  great  size,  the  number  of 
arms,  the  number  and  position  of  the  plates  in  the  interradial 
and  azygous  areas  and  the  ventricose  nodes  on  the  surface. 

Found  in  the  Keokuk  Group  in  Tennessee,  and  now  in  the 
collection  of  Wm.  F.  E.  Gurley. 

ALLOPROSALLOCRINUS   CEL8U8,   U.    sp. 

Plate  1  \\  Fig.  9,  view  opposite  azygous  area;  Fig.  10,  azygous 
view  of  same  ;  Fig.   11,  basal  view  *of  same  specimen. 

This  species  has  a  vault  considerably  higher  than  its  greatest 
diameter,  and  most  ventricose  opposite  the  azygous  side.  The  calyx 
is  convex,  at  the  basals,  flat  over  the  radial  areas  and  moderately 


48 

depressed  in  the  interradial  areas.  The  plates  are  all  nodose  or 
subspinous.  The  column  is  round,  radiately  furrowed  and  pierced 
by  a  large  cinque  foil  columnar  canal. 

The  baeals  are  of  equal  size,  have  an  hexagonal  outline  and  form, 
a  nodose  rim  around  the  end  of  the  column.  First  radials  bear  a 
high,  transverse,  sharp  node.  Second  radials,  short,  wide,  quad- 
rangular. Third  radials  pentagonal,  small ;  three  of  them  bear  upon 
each  of  the  upper  sloping  sides,  three  secondary  radials  giving  two 
arms  to  each  of  the  three  rays.  The  other  two  rays  adjoin  the 
azygous  area  and  the  most  distant  sloping  sides  of  the  third 
radials  bear  three  secondary  radials  and  the  proximal  sloping  sides 
bear  a  tertiary  radial  which  is  axillary  and  bears  upon  each  of  the 
upper  sloping  sides  three  tertiary  radials,  which  gives  to  each  of 
these  rays  three  arms.  There  are,  therefore,  twelve  arms  in  this 
species  and  twelve  ambulacral  openings  to  the  vault. 

The  first  regular  interradials  rest  between  the  upper  sloping 
sides  of  the  first  radials  and  separate  the  second  and  third  primary 
and  first  secondary  radials.  Each  of  these  plates  bears  a  very  large 
node  and  is  followed  by  a  single  plate  which  in  turn  is  followed 
by  two  plates  that  connect  with  the  plates  of  the  vault  The  first 
azygous  plate  is  in  line  with  the  first  radials  and  is  followed  by 
three  plates  in  the  second  range,  two  in  the  third  range  and  two 
in  the  fourth  range  that  connect  with  the  plates  of  the  vault. 

The  vault  is  somewhat  couoidal,  remarkably  large,  and  covered 
with  convex,  tumid  and  subspinous  plates. 

Found  in  the  Warsaw  Group,  in  Tennessee,  and  now  in  the  col- 
lection of  Wm.  F.  E.  Gurley. 

DORYCRINUS   GREENEI,   n.    Sp. 

Plate  J\  Fig.  1,  basal  view;  Fig.  2,  azygous  side  view,  injured 
in  the  region  of  the  opening;  Fig.  S,  summit   view, 
.  shounng  the  hrohen  bulb  over  the  azygous  side 
and  part  of  the  plates  over  two  rays. 

Species  large  and  robust.  Calyx  rudely  pentagonal  in  outline, 
by  reason  of  the  elevated  radial  ridges;  broadly  truncated  below  for 
the  attachment  of  a  large  column;  breadth  two  and  a  half  times  as 
much  as  the  height  to  the  base  of  the  arms;  plates  very  thick  and 
more  or  less  convex;  radial  ridges,  increasing  in  convexity  as  far 
the  third  primary  radials,  the  upper  parks  of  which  are  directed 
nearly  horizontally;  sutures  beveled;  surface  sculptured. 
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Basals  form  a  short  sabhexagonal  disc,  gently  concave  below  for 
the  attachment  of  the  column,  and  pierced  by  a  round  or  slightly 
cinque  foil  opening  for  the  columnar  canal.  First  radials  large, 
of  unequal  size,  rapidly  expanding  to  the  lateral  angles,  one-half 
wider  than  higher,  three  hexagonal  and  two  heptagonal;  the  two 
hexagonal  plates  adjoining  the  azygous  area  are  smaller  than  the 
others.  Second  radials  about  two-thirds  the  size  of  the  first  and 
of  unequal  size  and  shape;  the  one  opposite  the  azygous  area  is 
quadrangular,  and  twice  as  wide  as  high,  and  anchylosed  wiith  the 
third  radial,  so  the  suture  is  very  indistinct  in  our  specimen. 
The  others  are  more  or  less  distinctly  hexagonal,  depending  upon 
the  truncation  of  the  superior  lateral  angles,  by  the  adjacent  in- 
terradials;  some  of  the  angles  are  broadly  truncated,  and  otliers 
barely  touched.  The  second  radialB^  are  much  more  convex  longi- 
tudinally than  the  first,  which  gives  the  calyx  at  this  place  a 
marked  pentagonal  outline.  The  third  radials  are  of  very  unequal 
size,  smaller  than  the  second,  from  one  and  a  half  to  two  and  a 
half  times  as  wide  as  high,  pentagonal,  axillary,  and  have  the 
superior  angles  directed  almost  horizontally,  and  from  these  plates 
upward  the  rays  are  all  directed  horizontally.  The  third  radial  on 
the  right  of  the  azygous  area  bears  upon  each  upper  sloping  side 
a  single  secondary  radial  which  is  tfhort,  wide,  pentagonal  and 
axillary,  and  bears  upon  each  upper  sloping  side  at  least  three 
tertiary  radials  before  the  arms  are  free  from  the  plates  of  the 
vault.  This  arrangement  gives  to  this  ray  four  arms.  The  third 
primary  radials  in  each  of  the  other  four  radial  series  bear  upon 
the  left  upper  sloping  side  a  single  secondary  radial,  which  bears 
upon  its  upper  sloping  sides  at  least  three  tertiary  radials,  but  the 
other  sloping  side  of  the  third  radial  bears  only  secondary  radials, 
which  gives  to  each  of  these  four  raduti  series  three  arms,  ^he 
species,  therefore,  possesses  sixteen  arms  before  they  become  free 
from  the  plates  of  the  calyx  and  vauU.  The  arms  consist  of  a 
single  series  of  transverse  pbites,  but  we  know  nothing  of  what 
bifurcations,  if  any,  take  place.  The  plates  of  the  vault  and  in- 
terradial  areas  cover  the  top  and  sides  of  these  horizontal  exten- 
tions  of  the  secondary  and  tertiary  radials,  leaving  the  interradial 
areas  deeply  depressed  between  them. 

The  first  regular  interradial,  in  each  area,  is  a  large  plate  that 
rests  between  the  superior  sloping  sides  of  the  first  primary  radials, 
separates  the  second  primary  radials,  and  supports  upon  its  upper 
—6 
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sloping  sides  two  rather  large  plates  that  separate  the  secondary 
aod'tertiary  radials.  These  plates  in  the  second  iuterradial  range 
unite  with  the  plates  of  the  vault  and  the  sides  of  the  projecting 
radial  aeries,  but  our  specimen  is  too  much  injured  to  follow  fur- 
ther the  order  of  arrangement. 

The  first  azygous  plate  is  heptagonal,  of  the  same  size  and  in 
line  with  the  first  primary  radials.  It  is  followed  by  three  rather 
large  plates  in  the  second  range,  that  separate  the  second  primary 
radials,  and,  in  turn,  these  are  succeeded  by  a  range  of  five  some- 
what smaller  plates  that  separate  the  adjacent  secondary  and  ter- 
tiary radials.  The  third  range,  as  thus  indicated,  is  succeeded  by 
riEtnges  of  plates  that  cross  the  wide  azygous  area  and  form  the 
sides  of  the  projecting  radial  series  and  thus  unite  with  and  be- 
come part  of  the  plates  belongiug  to  the  vault.  The  graduation 
from  the  plates  of  the  calyx  to  those  of  the  vault  leave  no  definite 
line  of  separation  between  them. 

The  vault  is  convex  and  possessed  of  a  balloon-like  prominence 
dn  the  azygous  side,  part  of  which  only  is  preserved  in  our  speci- 
men, but  it  is  certainly  peculiar  and  distinct  from  that  belonging 
to  any  other  described  species.  The  opening  appears  to  have  been 
fieven  or  eight  ranges  of  plates  higher  than  the  third  range  of 
plates  in  the  azygous  area.  All  ^the  radial  areas  are  high,  with 
abruptly  descending  interradial  areas  to  correspond  with  the  hori- 
zontally projecting  arms  above  described.  The  plates  of  the  vault 
and  balloon-shaped  prominence  are  large,  convex  and  polygonal, 
with  a  smooth  or  finely  granular  surface.  The  plates  directly  over 
the  junction  of  the  ambulacral  passages  bear  spines  and  each  one 
over  the  junction  of  the  ambulacral  passages  belonging  to  the  five 
radial  series  is  particularly  robust,  though  not  of  great  length. 
Our  specimen  is  too  much  injured  upon  the  vault  for  a  minute 
and  careful  definition  of  it,  but  the  injury  is  mechanical  and  what 
we  have  is  in  a  good  state  of  preservation. 

This  is  a  remarkable  species,  and  quite  distinct  from  all  hith- 
erto described,  though  we  think  it  is  clearly  referable  to  DorycrU 
nus. 

Found  by  G.  K.  Greene,  in  whose  honor  we  have  proposed  the 
specific  name,  in  what  is  called  the  Knobstone  Group,  at  Button 
Knobs,  in  Bullitt  county,  Kentucky,  and  which  we  suppose  is  the 
age  of  the  Keokuk  Group.  The  specimen  described  is  now  in  the 
collection  of  Wm.  F.  E.  Gurley. 
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BATOCRINUS    C0PI08US,   n.   Bp. 

Plate  V,  Fig'  5,  azygous  vieiv  of  calyx  and  vault;  Fig,  6,  opposite 
view  of  ,9am  e,  spec  linen  slightly  coinpressed. 

Body  rather  above  medium  size.  Calyx  broadly  truncated  at 
the  base,  one-half  wider  than  high,  arm  openings  directed  twenty 
degrees  above  a  horizontal  line;  plates  thick,  convex;  sutures  dis- 
tinct; surface  granular 

Basals  short,  thick,  and  forming  a  low,  hexagonal  cup,  four 
times  as  wide  as  high,  with  a  round  hemispherical  depression 
radiately  furrowed  for  the  attachment  of  the  column.  The  thick- 
ness of  the  plates  outside  the  column  is  about  equal  to  half  its 
diameter.  They  stand  upright  and  are  beveled  toward  the  sutures. 
First  radials  the  largest  plates  in  the  calyx,  twice  as  wide  as 
high,  unequal  in  size,  three  hexagonal,  two  heptagonal,  and  each 
one  bears  a  highly  convex,  transverse,  obtusely  angular  ridge. 
Second  radials  small,  quadrangular,  and  more  than  twice  as  wide 
as  long.  Third  radials  small,  pentagonal,  rather  wider  than  the 
second,  about  twice  as  wide  as  high,  axillary,  and  bear  upon  each 
upper  sloping  side  the  secondary  radials.  There  are  two  secondary 
radials  in  each  series  except  in  one  opposite  the  azygous  area 
where  there  are  four  secondary  radials  upon  each  side  of  the  third 
radial.  The  first  secondary  radials  in  the  four  series  are  small 
and  quadrangular.  The  second  secondary  radials  in  the  four 
series  are  rather  large,  wide  plates,  bearing  a  transverse  ridge, 
axillary,  and  support  upon  each  upper  sloping  side  three  tertiary 
radials.  There  are,  therefore,  four  arms,  in  each  of  four  series, 
and  two  arms  in  the  ray  opposite  the  azygous  side,  or  eighteen 
arm  openings  to  the  vault. 

There  is  only  a  single  regular  interradial  in  each  area,  one  has 
nine  sides,  another  ten,  another  eleven  and  the  other  twelve  sides. 
Each  one  bears  a  prominent  central  node.  There  are  four  plates 
in  the  azygous  area;  the  first  one  is  larger  than  a  regular  inter- 
radial, is  in  line  with  the  first  radials,  though  somewhat  higher, 
and  beai*s  a  transverse  convex  ridge,  it  is  followed  by  three  plates, 
each  about  the  size  of  a  regular  interradial  and  each  bearing  a 
central  node. 

The  vault  is  quite  as  large  as  the  calyx,  most  ventricose  on  one 
side,  and  bears  a  subcentral  proboscis.  It  is  covered  by  large, 
nodose,  polygonal  plates.  There  are  two  porei^  penetrating  the 
vault  between  each  of  the  radial  series. 
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There  is  of  course  some  resemblance  between  all  species  of 
Butocrinus  having,  as  in  this  case,  a  subequal  calyx  and  vault; 
but  there  is  uo  necessity  for  comparing  this  species  with  any  of 
them  bearing  eighteen  arms,  as  the  least  care  will  distinguish  it. 

Found  in  the  Easkaskia  Group,  on  Little  Barren  river,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

BATOCRINUS  SAOCULUS,   n.   sp. 

Plate  V,  Fig.  7 ,  view  of  calyx,  vault  and  part  of  tfie  column,  op- 
posite the  azygous  area;  Fig.  8,  basal  view,  azygous  side 
up;  Fig.  9,  summit  vww  of  same,  azygous  side  doivn. 

Body  medium  size.  Calyx  somewhat  saucer-shaped,  three  times 
as  wide  as  high;  arms  directed  horizontally;  plates  convex;  sutures 
distinct;  surface  granular.  Our  specimen  is  a  little  depressed  be- 
low, so  as  to  produce  an  unnatural  concavity  around  the  column, 
and,  therefore,  does  not  show  the  full  height  of  the  calyx;  it  ap- 
pears to  be  four  times  as  wide  as  high,  but  remove  the  depres- 
sion and  it  will  not  be  more  than  three  times  as  wide  as  high. 
The  column  is  round,  and  plates  rather  thick  and  beveled  toward 
the  sutures  so  as  to  make  them  sharply  angular  in  the  middle. 

Basals  small,  low,  and  extending  only  a  little  beyond  the  column. 
First  radials  small,  one-half  wider  than  high.  Second  radials  two- 
thirds  as  large  as  the  first,  quadrangular  and  only  a  little  wider 
than  long.  Third  radials  very  little  larger  than  the  second,  four 
pentagonal,  the  one  opposite  the  azygons  area  heptagonal,  axil- 
lary  and  bear  upon  each  upper  sloping  side  the  secondary 
radials.  There  are  two  secondary  radials  in  each  series,  four  of 
which  are  axillary  and  bear  upon  each  upper  sloping  side  a 
tertiary  radial.  In  the  ray  opposite  the  azygous  area  the  second 
secondary  radials  are  rather  large  and  bear  the  free  arms.  This 
gives  to  the  species  eighteen  arms.  The  arms  are  small  and  directed 
horizontally. 

There  are  three  plates  in  each  regular  interradial  area,  the  first 
are  the  larger  plates  of  the  calyx,  and  each  is  followed  by  two 
rather  long  plate^.  In  one  or  two  of  the  areas  there  is  a  small 
plate  above  these.  The  first  azygous  plate  is  a  little  larger  than  the 
first  radials  and  it  is  followed  by  four  plates  in  the  second  series; 
above  these  the  sutures  are  obscure  in  our  specimens  but  appar- 
ently there  are  three  in  the  third  series  and  above  these  there  is 
one  or  two  plates  that  connect  with  the  plates  of  the  vault. 
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The  vault  is  convex,  most  veiilicose  on  the  side  opposite  the 
azygous  area«  It  is  fully  as  large  as  the  calyx  and  bears  a  very 
small  subcentral  proboscis.  It  is  covered  with  rather  large,  polyg- 
onal, convex  plates,  and  is  slightly  depressed  in  the  interradial 
reas. 

This  species  somewhat  resembles  in  form,  JB.  spergenensiSy  but 
differs  in  the  interradial  and  azygous  areas,  beside  that  is  a 
twenty  armed  species  while  this  has  only  eighteen.  It  will  not  be 
mistaken  for  any  hitherto  described. 

Found  in  the  Warsaw  group,  in  Washington  county,  Indiana, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Fig.  1.    Ventral  view. 
Fig.  'i.    Posterior  view. 
Fiir.  S.    Sammit  view. 

BiLIMNOCTVriTVB  WEIUBIIBTI,  II.  up 9 

Pig.  4.    Dorsal  view  of  the  apeclmen  flgtired  by  Prof.  Weiherl)y . 
Fig.  5.    Dorsal  view  of  the  type  apedmeu. 
Fig.  A.    Ventral  view  of  the  same. 


UoLOCTsrmfl  splendins.  n.  sp. . 
Fig.  7.    Left  anterior  view. 
Fig.  8.    Right  posterior  view. 
FljT.  9.    Snmmit  view. 
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ArCH^COCUINUH   I'ECULlAIlll*,  11.  t»p 1" 

Pit;.  1.    Ijiteral  view. 

Kig.  2.    Azycoui  side  view. 

Fiff.  8.    Baeal  view. 

MlTROCKINUS   WETHEKBTl,   n.    »p *•^-' 

FlfT.  4.    Asygoiit  side  view. 
Klfr.  y    Bwal  view. 
Pig.  0.    Suramit  view. 
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(Mg.  T.    Bacal  view. 
Fig.  8.    Sammit  view. 
Pig.  tt.    Azygou«>  Hide  view. 

-KsiocrhTiTEi*  riUMi-i:H,  n.  ep 14 

Pig.  10.    8  n  mm  it  view. 

Pig.  11.    Summit  view  of  aiioiiier  (ipeclmen. 

Piir.  1-.    Lat^r.Hl  view. 

CaICToCRINI>   KLLIITICl'H,    n.   Sp 10 

Fig.  13.    Anterior  side  view. 
Pig.  14.    Summit  view. 

(■AUTOCRINirH   BUI.HULUf*,    D.   Bp 11 

Fig.  15.  Anterior  side  view. 

Fig.  16.  Posterior  side  view. 

Pig.  17.  Sammit  view. 

Fig.  18.  Basal  view. 
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Fig.  19.    f..HCeral  view. 


("AU.XUOCRINI'j.  OVAUH,  n.  i«J) 'JS 

Flir.  20.     .\xygonB  t»lde  view. 

Fig.  '21.    ()ppOf«itr*  Bide  of  (»nm»»  ii|»ecim«*n. 

IJkTIOCRINI'J*  AIAKOLATUS,  n.  .>«p "W 

FItf.  '2'i.    A/.ygoni*  i«ld*»  view. 

(il.VIToCKINllH   MEKl  KKKNflP,    n.    8p '28 

Flir.  it.    Azy«rone  side  vj».«w. 

rAHEOrKI.NL'H    KBNlt'CKIKNMIH.    II.    -p '2V 

Fijr.  34.    Anterior  fide  view. 
Klj:.  *■&.    Posterior  Hid»»  view. 
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Fig.  'M.    Basal  view. 

Fi;r.  '-M'.    A/.ygouB  side  view. 

Fi:».  'Jf*-.    Snmmit  view. 
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I-'iff.  'J!K    AzygouB  t»iile  vinw^. 

r  iir.  -iO.     Opposite  »iile  of  same  "peclim'n. 

/kai  Kivr-  <iHANiiii-i.  Li>.  n.  Kp .S2 

Fit'-  :^1      Azy^ouH  side  view. 

FiL'.  :*{'.'■    oppuKite  side  of  Kame  «iperiiii»*n. 
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PLATE  ni. 


Page. 
PoTERiooBiFUs  soop^,  Miller  A  Gnrley 88 

Fig.  1.    Lateril  view,  magnilled  two  diameters. 

Fig.  2.    LateraJ  ylew  of  aame,  natural  aise. 

PoTBBi«x:BnnT8  macoabii,  n.  sp *. 84 

Fig.  8.    View  of  posterior  aide,  natural  aiae. 

Fig.  4.    8ame,  iragnlfled  two  diameters. 

Fig.  5.    Azygous  side  of  same,  maicnlfled  two  diametert. 

Fig.  6.    Same,  natural  itize. 

PoraBiocRnrue  hammomdi,  n.  sp 8A 

Fig.  7.    Azygous  side  view,  magnified  two  diameters. 
Fig.  8.    8am«).  natnral  size. 

PoTBRiocBiNUs  MACc'ABii,  var.  DFCKKPiTUP,  n.  var 86 

Fig.    9.    AzygouB  side  view,  macnifled  two  diameters. 
Fig.  10.    OppOHiie  pide  view,  magiiifled  two  diameters. 
Fig.  11.    Axygous  side  view,  natural  size. 
Fig.  18.    Opposite  side  view,  natnral  size. 

A<|:{LAORINUH  LBORANDINSIS,   n.  sp 15 

Fig.  18.    Two  examples,  natnral  size. 
Fig.  14.    Same,  magnified  two  diameters 

Pl.ATTCRINlIR  CORTINA,   n.  sp 40 

Fig.  13.    Lateral  view  of  calyx. 
Pig.  V\.    Summit  view  of  same. 

ZRACRINCH   8AI.RMKNSIH,  n.  f»p 37 

Pi  jr.  17.     LftterHl  view. 

AOBIMOKINUS   PITIJi»KIRlfSI8,  n.  Sp 16 

Pig.  18.    View  of  type  specimen. 

ZlACRINUH   CTLINDRirUS,  n.  9p 38 

Fig.  19.     Azyp:ous  side  view. 

Pit?.  9)     .A/ygoQS  sid<*  view  of  h  smaller  »pecimen 

Fitf.  '2\.    Opposite  view  of  pnme. 
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AcrnHOCBIMUS  MONTICUU^BROS,  n.  sp 46 

Pig.    1.    AzygoQB  Bide  view  of  calyx. 

Bartcrinus  ixpamsub.  n.  ap 4 41 

Fig.    2.    Basal  riew  of  calyx — azygons  side  down. 

STNBATHOCRINUS  ANtiULARIB,  D.  8p 42 

Pig.    8.    L'aterai  view  of  calyx  and  part  of  arms. 
Fig.    4.    Azygons  side  view  of  same  specimen. 

ICHTHVOCRINUS   CLAKKENSIB,  D.  op 48 

Pig.    5.    Lateral  view.  • 

DoLATOCRINUS   AMPLUS,   D.    »p 4ft 

Fig.    6.    Basal  view. 
Fig.    7.    Side  view. 
Fig.    8.    Vault. 

ALLOrBOSALl.OCKlNirS  CKLSUS,  u.  sp 47 

Fig     9.    view  of  calyx  opposite  azygous  side. 
Fig.  10.    Az>gou«  sideview. 
Fit;.  11.     Banal  view. 
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DOBYCBINUB  0&BKlf«,n.  Sp 48 

Fig.  1.    Basal  yiew. 

Fig.  2.    Axygons  side  view. 

Pig.  8.    Vault. 

ICIITHTOCRINUH  BPINoSULUS,  11.  Hp 44 

Fig.  4.    Lateral  view. 

Batocbihub  copiosus,  n.  ep &1 

Fig.  6.    Azjgoae  side  view. 

Fig.  6.    View  of  calyx  opposite  azjgoav  eide. 

BAT<>CIUNt7K   SACX^ULUH,   n.  8p S'i 

Fig.  7.    View  of  calyx  opposite  azygoue  Hide. 
Fig.  8.    Basal  view,  azygons  side  up. 
Fii;  u.    Vault,  axygouB  siilf>  down 
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DESCEIPTION  OF  NEW  SPECIES  OF  PALEOZOIC 

ECHINODERMATA. 

BY   S.   A.   MILLER   AND   WM.   F.   E.   GUBLEY. 


SDBKINGDOM  ECHINODERMATA. 


CLASS  CRINOIDEA. 
ORDER  PAL^OCRINOIDEA 
FAMILY    ACTINOCRINIDiE. 

BAT0CRINU8    8PIN08US,    D.    Sp. 

Plate  /,  Fig.  i,  azygous  side;  Fig,  2,  opposite  view;  Fig.  5,  hasal 
view  of  the  same  specimen^  azygous  side  down. 

This  species  is  above  medium  size.  The  calyx  is  short,  three 
times  as  wide  as  high,  sabpentagonal  in  outlined  The  vault  is 
high  and  inflated.  All  the  plates  of  the  body  are  produced  in 
wedge-shaped,  irregular  spines,  part  of  which  are  broken  off  our 
specimen. 

Basals  short  and  forming  a  low,  suucer-shaped  cup,  with  a  mod- 
erately concave  depression  below,  for  the  attachment  of  the  column. 
First  primary  radials  twice  as  wide  as  long,  and  each  bearing  a 
transverse,  wedge-shaped  spine,  directed  downward,  that  extends 
lower  than  the  facet  for  the  columnar  attachment.  Second  prim- 
ary radials  short,  about  three  times  as  wide  as  long,  quadrangu- 
lar. Third  primary  radials,  wider  than  long,  pentagonal,  axillary, 
and  in  four  rays  there  is  a  single  secondary  radial  upon  one  su- 
perior sloping  side  which  is  axillary  and  bears  upon  each  upper 
side  three  tertiary  raJials,  and  upon  the  other  superior  side  there 
are  three  secondary  radials,  which  arrangement  gives  to  each  of 
the  four  rays  three  arms.  In  the  ray  opposite  the  azygous  area, 
the  third  primary  radial  bears  upon  each  upper  side  three  second- 
ary radials  and  consequentlv  has  only  two  arms.     There  are,  there- 


fore,  fourteen  arms,  in  this  species,  and  fourteen  ambulacral  open- 
ings to  the  vault. 

The  regular  interradial  areas  are  not  exactly  alike.  In  two  of 
them  there  is  a  single  plate  and  in  the  other  two  areas  a  small 
plate  follows  the  first  one.  In  the  azygous  area,  the  first  plate  is 
in  line  with  the  first  radials  and  it  is  followed  by  three  plates  of 
nearly  equal  size,  giving  to  this  area  a  subquadrate  outline. 

The  vault  is  enormously  developed,  most  tumid  opposite  the 
azygous  area  and  covered  with  large,  polygonal,  uuequal,  and  re- 
markably heavy  spinous  plates.  The  proboscis  is  large,  subcentral 
and  slightly  curved  back  from  the  azygous  side.  There  are  two 
pores  that  penetrate  the  vault  between  each  of  the  arms  or  twenty- 
eight  of  these  passages  in  the  species. 

This  species  is  distinguished  by  the  development  of  each  radial 
series  at  the  periphery  of  the  calyx  which  gives  to  the  calyx  its 
subpentag  )nal  outline;  by  the  great  development  of  the  vault;  by 
the  robust  spinous  plates  and  fourteen  arms.  It  has  some  resem- 
blance to  Eretmocrinus  prcncjravis,  which  is  a  twelve  armed  spe- 
cies and  has  more  plates  in  the  azygous  and  regular  areas.  It 
may  be  said  to  be  constructed  upon  a  similar  plan,  though  not  to 
be  mistaken  for  that  species.  We  think  that  Eretmocrinus  prce- 
gravis  should  be  referred  to  Baiocrinus,  and  possibly  the  genus 
Eretmocinnus  abandoned,  at  least,  the  large  proboscis,  no  matter 
how  much  it  may  bo  curved,  will  not  alone  distinguish  Eretmocri- 
nus, 

JFound  by  Prof.  A.  G.  Wetherby,  in  the  Keokuk  Group,  on 
Little  Barren  River,  Kentucky,  and  now  in  the  collection  of  Wm. 
E.  E.  Gurley. 

BATOCRINUS    CURI08US,   n.   sp. 

Plate  /,  Fig.  4,  azygouB  side;  Fig.  5,  opposite  view;  Fig.  6,  basal 

view. 

Species  large,  vault  exceeding  the  calyx  in  dimension.  Calyx 
more  than  twice  as  wide  as  high,  truncated  below,  regularly  expand- 
ing to  the  first  tertiary  radials,  and  then  spreading  nearly  horizon- 
tally to  the  free  arms.  Ambulacral  openings  directed  horizontally. 
Each  primary,  secondary,  tertiary  and  quaternary  radial  series 
consists  of  a  sharp  ridge  that  slopes  laterally  to  the  sutures,  the 
sharp  angularity  increases  from  the  first  primary  to  the  last  qua- 
ternary plate,  each  plate  also  bears  a  sharp  central  node  or  tuber- 
cle. All  other  plates  of  the  calyx  are  tumid  and  each  bears  a 
central  node.  Surface  granular.  Column  large  and  contains  a 
large  canal. 


Basals  verj'  short,  wide,  truncated  below,  lateral  sutures  deep, 
superior  face  of  each  concave,  truncated  face  about  twice  the  di- 
ameter of  the  column,  the  facet  for  which  is  only  modeiately 
concave  and  radiately  furrowed.  First  primary  radials  of  un- 
equal size,  from  two  to  four  times  as  wide  as  long,  superior  face 
concave,  three  hexagonal,  two  heptagonal,  and  each  bears  three 
nodes,  one  central  from  which  the  angular  radial  ridge  arises,  and 
one  on  each  prolonged  lateral  side.  Second  primary  radials  of 
unequal  size,  from  one  and  a  half  to  two  and  a  half  times  as  wide 
as  long,  quadrangular.  Third  primary  radials  about  one  half 
larger  than  the  second,  pentagonal,  axillary  and  support  on  each 
upper  sloping  side,  two  secondary  radials.  The  secondary  radials 
are  as  large  as  the  second  and  third  primaries.  The  second  sec- 
ondary radials  are  axillary,  and,  in  three  rays,  bear  upon  one  of 
the  superior  sloping  sides  two  tertiary  radials,  the  second  one  of 
which  is  axillary  and  bears  upon  each  superior  sloping  side  three 
quaternary  radials,  and  upon  the  other  side  of  the  second  sec- 
ondary radials,  which  are  the  proximal  sides,  four  tertiary  radials, 
which  arrangement  gives  to  each  of  the  three  rays  six  arms.  In 
the  ray  opposite  the  azygous  area  and  in  one  of  the  lateral  rays 
each  second  secondary  radial  is  axillary  and  bears  upon  eech 
upper  sloping  side  four  tertiary  radials,  and  consequently  these 
rays  have  four  arms.  There  are,  therefore,  twenty-six  arms  in 
this  species  and  twenty-six  ambulacral  openings  to  the  vault. 
There  are  no  intersecondary  or  intertertiary  plates. 

In  two  of  the  regular  interradial  areas  there  is  one  lart^e  plate 
followed  by  a  small  one,  and  in  the  other  two  areas  there  is  a 
large  plate  followed  by  two  small  ones.  These  plates  are  tumid 
and  each  bears  a  central  node.  The  azygous  area  is  somewhat 
trapezoidal  in  outline  and  contains  seven  plates.  The  first  one  is 
in  line  with  the  first  primary  radials,  but  is  much  larger  than 
either  of  them  and  bears  a  large  transverse  wedge-shaped  spice. 
It  is  followed  by  three  tumid,  nodose  plates  in  the  second  range, 
and  these,  in  turn,  by  two  plates,  one  of  which  is  quite  email, 
and  above  the  larger  plate,  in  the  third  range,  there  is  a  small 
plate  in  the  fourth  range,  which  is  immediately  below  the  angle 
formed  by  the  union  of  the  first  quaternary  plates. 

Vault  high,  broadly  rounded,  most  tumid  opposite  the  azygous 
side  and  covered  with  polygonal,  nodose  plates.  The  larger  plates 
bear  two,  three  or  more  nodes,  but  the  smaller  ones-  bear  a  single 
central  node.  The  proboscis  is  subcentral  on  the  azygous  side. 
There  are  narrow,  elongated  plates  at  the  base  of  the  vault,  be- 
tween the  plates  covering  the  ambulacral  furrows,  except  between 
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the  furrows  belocgiog  to  the  quaternary  series  of  radials,  and  at 
the  inferior  asgles  of  these  elongated  plates  there  are  pores  pene- 
trating the  vault,  making,  in  all,  forty  of  these  so-called  ovarian 
orifices. 

This  species  is  distinguished  by  its  general  form,  sharp  radial 
ridges,  tumid  and  nodose  plate?,  and  twenty-six  arms.  It  is  not 
necessary  to  make  any  special  comparison  with  any  heretofore  de- 
scribed. 

Found  by  Prof.  A.  G.  Wetherby  in  the  Keokuk  Group,  in 
Allen  County,  Kentucky,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

BATOCBINUS   CASULA,   n.   Sp. 

Plate  /,   Fig.    7,   azygous   view;  Fig,  8,  side   view  of  the  same 
specimen,  part  being  broken  away  opposite  the  azygous  side 

Species  large,  calyx  and  vault  subequal  io  size.  Calyx  one-half 
wider  than  high,  bowl-shaped,  most  rapidly  expanding  above  the 
secondary  radials,  and  ambulacral  openings  directed  nearly  hori- 
zontally. Badial  ridges  angular  and  in  the  tertiary  and  quater- 
nary series  embracing  the  entire  plates  to  the  lateral  siitures, 
and  each  plate  bears  a  central  node.  All  the  plates  of  the  calyx 
are*  tumid  and  each  bears  one  or  more  nodes.  Surface  granular. 
Column  large. 

Basals  short,  twice  as  wide  as  high,  bear  a  tubercle  at  each  side, 
and  form  a  low  hexagonal  disc,  one-half  wider  than  the  column, 
each  superior  face  concave  and  lateral  sutures  deep.  First  primary 
radials  of  unequal  size,  from  one- half  wider  to  twice  as  wide  as 
long,  superior  face  transverse  or  slightly  concave,  three  hexagonal, 
two  heptagonal  and  each  bears  a  central  node,  and  the  larger  ones 
have  small  lateral  nodes.  Second  primary  radials  comparatively 
small,  quadrangular,  and  about  one-half  wider  than  high.  Third 
primary  radials  about  one-half  larger  than  the  second,  pentagonal, 
axillary,  and  support  on  each  upper  sloping  side  two  secondary 
radials,  and  in  one  of  the  rajs  in  our  specimen  there  are  three 
secondary  radials.  The  secondary  radials  are  larger  than  the 
second  and  third  primaries,  and  the  last  one  is  axillary  in  all  the 
rays.  Above  this  some  of  the  rays  are  injured  in  our  specimen. 
The  lateral  ray  shown  in  figure  8  has  four  tertiary  radials  upon 
each  upper  sloping  side  of  the  last  secondaries  which  gives  to 
this  ray  four  arms.  The  ray  shown  on  the  right  of  the  azygous 
area  in  figure  7  has  four  tertiary  radials  on  each  of  the  upper 
proxitEal  sides  of  the  second  secondaries,  and  two  tertiary  radials 
on  each  of  the  upper  distal  sides,  the  last  of  which  is  axillary 
and    supports    upon    each    upper    side    three    (luaternary    radials, 


which  arraDgemeut  gives  to  this  ray  six  arms.  The  species  evi- 
dently has  either  twenty-four  or  twenty-six  arms.  The  arms  are 
in  clusters  of  two  or  three  that  project  and  have  depressed  inter- 
spaces, that  are  most  conspicuous  on  the  vault,  but  give  a  very 
irregular  outline  to  the  top  of  the  calyx. 

In  each  of  the  regular  interradial  areas  there  are  four  plates. 
The  first  is  very  large;  it  is  followed  by  two  plates  of  unequal 
size,  and  above  these  there  is  a  smaller  one.  The  azygous  area 
is  much  elongated  and  contains  seven  plates.  The  first  one  is  in 
line  with  the  first  primary  radials,  and  nearly  as  large  as  any  of 
them.  It  is  followed  by  three  plates  sub-equal  in  size  and  about 
as  large  as  the  first.  These  are  followed  by  two  plates,  one  quite 
small  and  the  other  about  as  large  as  those  in  the  second  range. 
Above  these  there  is  an  elongated  plate  in  the  fourth  ran^e  that 
sends  an  angle  high  between  the  quaternary  radials,  and  to  near 
the  top  of  the  calyx. 

The  vault  is  convex,  irregular,  depressed  in  the  interradial  areas 
and  covered  with  remarkably  large,  polygonal,  peculiar,  nodose 
plates.  Some  of  the  plates  bear  a  large,  wedge-shaped  spine; 
others  bear  one,  two  or  three  nodes,  more  or  less  irregularly  de- 
fined. The  proboscis  is  subcentral,  but  broken  off  in  our  speci- 
men. Three  elongated  plates  with  nodes  near  the  upper  end  may 
be  seen  over  the  azygous  area  in  figure  7,  and  two  orifices  pene- 
trating the  vault  at  their  lower  angles.  One  elongated  plate  may 
be  seen  in  figure  8  separating  the  four  armed  series  with  two 
orifices  penetrating  the  vault  at  the  lower  angles.  And  the  plate 
separating  the  four  armed  from  the  six  armed  series  is  one-half 
longer  than  either  one  shown  in  the  illustrations.  Two  pores  pene- 
trate the  vault  between  each  of  the  arms,  except  the  quaternary 
series,  and,  therefore,  there  are  forty  of  these  so-called  ovarian 
orifices. 

This  species  bears  more  resemblance  to  Bufocrinus  curiosus 
than  to  any  other  heretofore  described,  though  the  vault  differs 
so  much  from  that,  it  will  be  wholly  unnecessary  to  institute  any 
coDparison.  The  difference  in  the  form  of  the  calyx  in  the  two 
species  will  account  for  the  variations  in  the  size  and  shape  of 
the  plates  so  far  as  tlie  basal  and  radial  series  extend,  but  the 
differences  in  the  number  of  interradials  and  shape  of  the  areas 
will  always  constitute  specific  characters.  The  sharp  radial  plates 
in  B.  curiosus  and  depressed  spaces  between  the  bunched  radial 
series  in  this  species  are  not  to  be  overlooked. 

Found  by  Prof.  A.  G.  Wetherby  in  the  Kejkuk  Group,  on 
Little  Barren  River,  in  Kentucky,  and  now  in  the  collection  of 
Wm.  F.  E.  Gurley. 
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BATOCBIMUS   HONOBABILIS,   D.   Sp. 

Plate  I,  Fig.  9,  azygous  view;  Fig.  10,  oppoaiie  side  same  specimen. 

Species  large,  with  a  vault  less  than  half  the  height  of  the 
calyx.  Calyx  nearly  as  long  as  wide,  hexagonal  below  and  most 
rapidly  expanded  near  the  top.  Plates  tumid  and  subspinous, 
Ambulacral  openings  directed  upward  at  an  angle  of  thirty  degrees. 
Column  large  and  radiately  furrowed. 

Basals  stand  upright  and  form  a  hexagon  about  twice  as  wide 
as  high  and  about  twice  as  wide  as  the  diameter  of  the  column. 
They  are  beveled  towards  the  sutures  and  flattened  on  the  sides 
and  extend  to  wedge-shaped  end  below  the  commencement  of  the 
column,  so  that  the  calyx  will  stand  on  the  cuneiform  edges.  First 
primary  radials  large,  nearly  as  lon^  as  wide,  three  hexagonal, 
two  heptagonal.  Second  primary  radials  a  little  wider  than  long, 
quadrangular.  Third  primary  radials  abut  upon  two  interradials 
at  one  or  both  ends,  and  consequently  four  of  them  are  hexagonal 
and  one  heptagonal;  the  heptagonal  plate  is  shown  in  figure  10. 
They  are  very  unequal  in  size,  but  each  one  is  axillary  and  sup- 
ports upon  each  of  its  two  superior  sides  two  secondary  radials. 
The  secondary  radials  are  rather  long  and  as  large  as  the  second 
and  third  primary  radials,  the  second  secondary  radials  are  axil- 
lary and  each  supports  on  its  superior  sloping  sides  three  tertiary 
radidals,  and  in  some  rays  four  tertiary  radials.  By  this  arrange- 
ment there  are  four  arms  in  each  radial  series  or  twenty  arms 
and  twenty  ambulacral  openings  to  the  vault  in  this  species.  There 
are  no  intersecondary  or  inter tiary  plates. 

The  regular  interradial  arms  are  much  elongated  and  the  two 
shown  in  figure  10  have  each  four  plates,  one  in  the  first  range, 
two  in  the  second  and  one  in  the  third.  But  in  each  of  the  other 
regular  interradial  areas  there  are  three  plates  in  line,  the  third 
one  being  the  smallest.  In  the  azygous  area  there  are  seven  plates 
and  it  is  somewhat  trapezoidal  in  outline.  The  first  one  is  as 
long  as  wide,  larger  than  a  first  primary  radial  and  in  line  with 
them.  It  is  followed  in  the  second  range  by  three  large  plates 
and  these  by  two  in  the  third  range  and  one  in  the  fourth,  which 
separates  the  first  tertiary  radials,  and  in  these  rays  there  are 
four  tertiary  radials. 

The  vault  is  subhemispherical  or  broadly  rounded  and  bears  a 
small  subcentral  proboscis  which  is  broken  off  in  our  specimen. 
It  is  covered  with  large,  tumid,  polyc;onal  plates,  each  of  which 
bears  a  central  mode.  The  interradial  areas  are  slightly  depressed 
between  each  pair  of  arms  where   there  is  an  elongated  plate  and 
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an  orifice  at  each  of  its  inferior  angles.  This  arrangement  places 
one  pore  on  one  side  of  each  arm  or  gives  to  the  species  twenty 
of  these  so-called  ovarian   pores. 

This  species  is  distinguished  by  its  general  form,  cuneiform 
basal  plates,  elongated  interradial  areas,  twenty  arms  and  nodose 
plates.     It  cannot  be  mistaken  for  any  hitherto  described. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Keokuk  Group  of  Ten- 
nessee and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

,  BATOCRINUS   WETHERBYI. 

Plate  7,  Fig,  11,  azygous   view;    Ficj.    12,    opposite  side  of  same 
specimen.     The  outer  rim  of  the  husals  is  broken  off. 

Species  rather  above  medium  size,  biturbinate  vault  larger  than 
the  calyx.  Plates  of  the  vault  tumid  and  nodose,  while  those  of 
the  calyx  are  smooth.  Calyx  twice  as  wide  as  high,  truncated 
and  expanded  at  the  base,  and  broadlv  constricted  in  the  region 
of  the  secondary  radials,  and  having  the  last  tertiary  radials 
directed  nearly  horizontnlly.  The  surface  is  without  radial  ridges 
or  other  ornamentation  except  a  granular  covering. 

The  basals  are  truncated  below  and  broadly  expanded,  but  the 
outer  rim  is  broken  oflf  in  our  specimen  so  the  true  diameter  is 
not  disclosed.  The  column  is  large  and  inserted  in  a  concave  rad- 
iately  furrowed  depression.  The  first  primary  radials  are  very 
short,  from  three  to  four  times  as  wide  as  long,  superior  face 
concave,  three  hexagonal  and  two  heptagonal.  Second  primary  rad- 
ials short,  from  two  to  three  times  as  wide  as  long,  quadrangular. 
Third  primary  radials  very  little  larger  than  the  second,  pentag- 
onal, axillary  and  supports  on  each  superior  sloping  side  two 
secondary  radials.  The  secondary  radials  are  larger  than  the  sec- 
ond and  third  primary  radials  and  considerably  wider.  The  second 
secondary  radials  are  axillary  and  bear  on  each  superior  sloping 
side  two  rather  long  tertiary  radials.  By  this  arrangement  there 
are  twenty  arms  and  twenty  ambulacral  openings  to  the  vault 

There  is  a  single  very  large  plate  in  each  of  two  regular  inter- 
radial areas  and  two  plates  in  each  of  the  other  two  areas,  one 
rather  large  plate  followed  by  a  small  one  as  shown  in  figere  12. 
There  are  five  azygous  plates.  The  first  one  is  much  larger  than 
either  of  the  first  primary  radials  and  in  line  with  them.  There 
are  three  plates  in  the  second  range,  the  middle  one  being  much 
the  smallest  and  quadrangular.  There  is  a  single  wide  plate  in 
the  third  range  which  is  nearly  as  large  as  the  first.  The  azygous 
area  is,  therefore,  nearly  square  in  outline,  with  a  small  quad- 
rangular plate  in  the  center  surrounded  by  four  plates  in  the  angles 

of  the  area. 
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The  vault  is  bigh,  sabcoDical  with  a  large  subcentral  proboscis. 
It  is  covered  with  larc^e,  tumid,  nodose,  polygonal  plates.  The 
interradial  areas  are  slightly  depressed  between  each  pair  of  arms, 
where  there  is  a  narrow  elongated  plate  and  an  orifice  at  each  of 
its  inferior  angles.  This  arrangement  places  one  pore  on  one  side 
of  each  arm  or  gives  to  the  species  twenty  of  these  so-called 
ovarian  apertures. 

This  species  is  distinguished  by  its  general  biturbinate  form, 
expanded  basals,  smooth  calyx,  nodose  vault,  square  azygous  area 
and  twenty  arms.  It  is  a  marked  species  that  need  not  be  mis- 
taken for  any  heretofore  described. 

Found  by  Prof.  A.  G.  Wetherby,  in  whose  honor  we  have  proposed 
the  specific  name,  in  the  Keokuk  Group,  at  White  Creek  Springs, 
in  Tennessee,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

BATOCRINUS   LATERNA,    n.    Sp. 

Plate  /,  Fig,  13,  azygous  area  on  the  right;  Fig,  14,  basal  view 

to  show  the  diameter  of  the  basal  "plates. 

Species  rather  above  medium  size  and  having  a  lantern  shape 
that  suggested  the  specific  name.  Vault  conical  and  larger  than 
the  calyx.  Calyx  more  than  twice  as  wide  as  high;  basals  thin 
and  remarkably  expanded  in  a  circular  disc;  each  radial  series 
consists  of  a  sharp  ridge  that  slopes  laterally  to  the  sutures, 
while  the  interradial  areas  are  flattened  and  depressed  so  that  a 
transverse  section  of  the  calyx,  at  any  point  below  the  secondary 
radials,  will  be  sharply  pentagonal  in  outline.  The  calyx  is  ab- 
ruptly expanded  above  the  secondary  radials  so  that  the  last 
tertiary  radials  are  directed  horizontally,  in  pairs,  with  a  depress, 
ed  interradial  space  between  them.  The  angularity  of  the  radial 
ridges  is  somewhat  like  it  is  in  Batocrinus  curiosus,  but  otherwise 
the  calyces  have  no  resemblance  to  each  other. 

The  basals  form  a  thin  circular  disc  that  has  a  diameter  one- 
half  greater  than  the  height  of  the  calyx,  and,  in  the  center  of 
which,  on  the  lower  flat  side,  there  is  a  concave  radiately  furrow- 
ed depression  for  the  attachment  of  the  column,  and  a  small 
round  columnar  canal.  The  diameter  of  the  column  is  about  one- 
fourth  the  diameter  of  the  basal  disc.  The  first  primary  radials 
are  short,  two  or  three  times  as  wide  as  high,  have  a  concave  face 
for  the  second  radials,  are  longitudinally  sharply  angular  in  the 
middle,  and  appear  as  if  set  down  upon  the  surface  of  the  plane 
basal  digc.  Second  primary  radials  short,  sharply  angular  in  the 
middle,  quadrangular.      Third    primary    radials  very    little  larger 
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than  the  second,  pentagonal,  axillary  and  bear  upon  each  superior 
lateral  side  two  secondary  radials.  The  secondary  radials  are 
short,  the  last  one  axillary  and  supporting  on  each  superior  slop- 
ing side  three  tertiary  radials.  This  arrangement  gives  to  the 
species  twenty  arms  and  twenty  ambulacral  openings  to  the  vault. 
The  ambulacral  openings  are  directed  horizontally. 

The  regular  interradial  areas  are  depressed  and  flattened  below 
the  base  of  the  radial  ridges.  Some  of  the  matrix  covers  the 
plates  in  some  of  the  areas  so  that  they  cannot  be  distinguished. 
In  the  area,  on  the  left  of  figure  13,  there  are  three  plates,  one 
in  the  first  range  and  two  in  the  second,  one  of  which  is  much 
longer  than  the  other.  In  the  azygous  area  there  are  five  plajtes. 
The  first  one  is  in  line  with  the  first  primary  radials,  only  about 
half  as  wide  but  somewhat  longer  than  either  one  of  them.  It 
appears  to  stand  up  on  the  circular  disc  filling  the  middle  part 
of  the  depressed  and  flattened  area.  It  bears  a  small  lentral 
tubercle,  but  all  the  other  iuterradials  are  flat  and  smooth.  It  is 
followed  by  three  rather  large  flat  plates,  in  the  second  rauge,  and 
above  these,  in  the  third  range,  there  is  a  single,  narrow,  elongated 
plate  that  extends  one  angle  high  between  the  second  tertiary 
plates,  but  is  cut  ofiF  from  reaching  the  plates  of  the  vault 

Vault  very  high,  conical,  larger  than  the  calyx  and  bearing  a 
large  subcentral  proboscis.  The  interradial  areas  are  depressed 
between  each  pair  of  arm  bases.  The  vault  is  covered  with  large, 
polygonal,  and  tumid  plates,  each  one  of  which  bears  a  large 
central  node.  There  is  a  ni^row  elongated  plate  between  each 
pair  of  ambulacral  furrows  an4  an  orifice  at  each  of  its  inferior 
angles.  This  arrangement  places  one  pore  on  one  side  of  each 
arm  or  gives  to  the  species  twenty  of  these  so-called  ovarian 
apertures. 

The  large  round  basal  disc,  pentagonal  outline  of  the  calyx, 
sharp  radial  ridges,  depressed  and  flattened  interradial  areas, 
conical  vault  and  twenty  arms  distinguish  this  species.  There  is 
no  doubt  but  that  the  proboscis  is  large  and  long  and  that  the 
basal  disc  is  expanded,  probably,  beyond  any  other  known  species. 
Both  of  these  characters  are  ascribed  to  ErelmocrinuSy  but  there 
is  no  difliculty  in  showing,  as  we  have  before  remarked,  that  the 
proboscis,  alone,  cannot  be  relied  upon  to  distinguish  the  genera. 
The  basal  plates  cannot  be  relied  upon,  for  you  may  pass  by  a 
graded  scale  from  the  extraordinary  basals,  in  this  species,  to  those 
in  Batocrinus  wciherhyi  and  then  to  Batocrinus  curiosus  and  then 
to  Batocrinus  casula  where  the  basals  are  rounded  instead  of  ex- 
panded.    The  only  other  character  by  which  Erelmocrinus  is  dis- 
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tingaished  from  Baiocrintis  is  found  in  the  arms,  and,  as  we  shall 
have  occasion  to  describe  a  species,  in  this  paper,  having  the  flat- 
tened arms  belonging  to  Ereimocrinus,  we  will  defer  further  com- 
parison until  that  species  is  before  us.  If  Ereimocrinus^  however, 
is  a  valid  geuus,  the  probability  is,  that  this  species  should  be  re- 
ferred to  it,  ia  the  absence  of  a  knowledge  of  the  arms,  for,  oth- 
erwise, the  ^enus  can  only  be  known  by  the  arms,  which  are 
rarely  ever  found,  in  chert  or  among  silicified  specimens.  The 
species  most  nearly  related  to  this  one  is  Ereimocrinus  lyonanus, 
though  they  are  readily  distinguished  by  the  basal  plates  and  in- 
tei radial  areas;  differences,  however,  which  are  only  specific,  not 
generic.     They  both  belong  to  the  same  genus. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Keokuk  Group,  at 
White  Creek  Springs,  Tennessee,  and  now  in  the  collection  of 
Wm.  F    E.  Gurley. 

BATOCBINUS   LACINIOSUS,   n.   sp. 

Plate  J,  Fig.  15,  view  opposite   the  azygous   area;   Fig,  16,  azy- 

gous  side  of  same  specimen. 

Species  medium  size,  one  of  our  specimens  is  much  smaller  than 
the  one  illustrated.  General  form  biturbinate;  vault  larger  than 
the  calyx.  Calyx  twice  as  wide  as  high,  broadly  truncated  below 
and  rapidly  expanding  from  the  secondary  radials  so  as  to  direct 
horizontally    the    last    tertiary  radials    and    ambulacral    openings. 

Plates  on  the  lower  part  of  the  calyx  tumid  and  subspinous,  those 
on  the  superior  part  plane  or  slightly  convex.  Badial  ridges  un- 
defined; sutures  distinct. 

Basals  form  a  low  hexagonal  disc,  one-half  wider  than  the 
diameter  of  the  column.  Columnar  depression  concave  and  radi- 
ately  furrowed,  canal  small.  First  primary  radials  large,  only  a 
little  wider  than  long  and  each  bears  a  robust,  transverse,  cunei- 
form node,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  very  small,  short,  about  twice  as  wide  as  long,  quadrangu- 
lar. Third  primary  radials  about  one-half  larger  than  the  second, 
pentagonal,  axillary,  and  in  the  rays  adjoining  the  azygous  area, 
bearing  on  the  distal  sloping  sides  three  secondary  radials  and  on 
the  proximal  sides  one  secondary  radial,  which  is  axillary,  and 
bears  upon  its  superior  sloping  sides  three  tertiary  radials,  which 
gives  to  each  of  these  rays  three  arms.  In  the  two  lateral  rays 
the  third  primary  radials  bear  upon  .each  superior  sloping  side  a 
single  secondary  radial,  which  is  axillary  and  bears  upon  each 
upper  sloping  side  three  tertiary  radials,  which  gives  to  each  of 
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these  rays  four  arms.  In  the  ray  opposite  the  azygons  area  the 
third  primary  radial  bears  upon  each  upper  sloping  side  three 
secondary  radials  which  gives  to  this  ray  two  arms.  There  are. 
therefore,  in  this  species,  sixteen  arms  and  sixteen  ambulacral 
openings  to  the  vault. 

There  is  a  single  large  tumid  plate  iu  each  regular  interradial 
area.  In  the  azygous  area  there  are  six  plates.  The  first  one  is  as  large 
as  a  first  primary  radial,  and  in  line  with  them,  and  bears  equally 
as  robust  and  cuneiform  a  spine.  It  is  followed  by  three  much 
smaller  plates,  in  the  second  range,  and  these,  in  turn,  by  two 
plates,  the  lower  one  of  which  is  much  the  smaller. 

The  vault  is  conical^  larger  than  the  calyx  and  bears  a  subcen- 
tral  proboscis.  It  is  covered  with  large  subspinous  plates.  There 
is  an  elongated  plate  between  each  pair  of  arms  and  one  dividing 
the  three  armed  rays  that  separate  the  ambulacral  coverings  at 
the  base  of  the  arms  and  a  pore  -penetrates  the  vault  at  each  in- 
ferior angle  of  these  narrow  plates,  which  arrangement  gives  to 
this  species  eighteen  of  these  so  called  ovarian  apertures. 

This  species  is  distinguished  by  the  general  form,  tumid  plates 
on  the  lower  part  of  the  calyx  and  smooth  plates  in  the  superior 
part,  azygous  area  and  sixteen  arms. 

Found  by  Prof.  A.  G.  Wether  by  in  the  Keokuk  Cl^roup,  of  Ten- 
nessee, and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

BATOCBINUS    CABUALI8,   n.   Sp. 

Plale  /,  Fig.  17,   view  opposite  the  azygous  area;  Fig,  18,  azy- 

gous  view  of  same  specimen. 

Species  below  the  average  size,  biturbinate,  vault  and  calyx  sub- 
equal.  Calyx  broadly  truncated  below,  only  slightly  expanded 
above  and  ambulacral  openings  directed  upward  at  an  angle  of 
forty  degrees.  Diameter  about  one  fifth  greater  than  the  height. 
Radial  ridges  not  distinguished.  A  few  of  the  plates  in  the  lower 
part  tumid,  those  in  the  upper  part  only  slightly  convex  or  plane. 

Basal  plates  sta'^d  uprigbt  and  form  an  hexagonal  disc  three 
times  as  wide  as  high,  truncated  below,  and  having  a  deep  cavity 
for  the  insertion  of  the  column,  which  is  a  little  less  than  half 
the  diameter  of  the  basal  disc.  Columnar  canal  small.  Fire»t  pri- 
mary radials  large,  one-fourth  wider  than  high,  three  hexagonal, 
two  heptagonal  and  each  bearing  a  robust,  transverse  node.  Sec- 
ond primary  radials  small,  quadrangular.  Third  primary  radials 
a  little  larger  than  the  second,  pentagonal  and  axillary.  The  sec- 
ond and  third  primary  radials  together  much  smaller  than  the  first. 


16 

The  third  primary  radials  adjoining  the  azygous  area  bear  on  the 
distal  sloping  sides  two  secondary  radials  and  on  the  proximal 
sloping  sides  one  secondary  radial  which  is  axillary  and  bears  npon 
its  superior  slopiug  sides  two  tertiary  radials  which  gives  to  each 
of  these  rays  three  arms.  In  the  two  lateral  rays  the  third  pri. 
mary  radials  bear  upon  each  superior  sloping  side  a  single  sec- 
ondary radial,  which  is  axillary  and  bears  upon  each  upper  sloping 
side  two  tertiary  radials,  which  gives  to  each  of  these  rays  four 
arms.  Id  the  ray  opposite  the  azygous  area  the  third  primary 
radial  bears  upon  each  upper  sloping  side  two  secondary  radials, 
which  gives  to  this  ray  two  arms.  There  are,  therefore,  in  this 
species,  sixteen  arms  and  sixteen  ambulacral  openings  to  the  vault. 

There  is  a  single,  rather  large,  convex  plate  in  each  regular  in- 
terradial  area.  In  the  azygous  area  there  are  four  plates.  The 
first  one  is  in  line  with  the  first  primary  radials,  though  much 
smaller,  and  bears  a  central  node.  It  is  followed  by  two  plates  in 
the  second  range  and  one  in  thid  third,  giving  to  the  area  a  sub- 
quadrate  outline. 

The  vault  is  oonoidal,  covered  with  tumid,  polygonal  plates  and 
bears  a  subcentral  proboscis.  There  are  a  few  of  the  so-called 
ovarian  apertures  but  they  cannot  be  accurately  determined  in  our 
specimen. 

This  species  is  distinguished  by  its  general  form,  surface  orna- 
mentation, azygous  area,  and  sixteen  arms.  When  compared  with 
Baiocrintia  ladniosns  it  will  be  noticed  that  the  calyx  is  much 
longer  and  yet  has  one  plate  less  in  the  secondary  and  tertiary 
series,  beside  the  other  difFerences.  It  belongs  to  one  of  the  forms 
sometimes  referred  to  Ereimocrinus,  but  we  see  no  sufiicient 
reason  for  so  classifying  it. 

Found  by  Prof.  A.  G.  Wetherby  in  the  Keokuk  Group  of  Ten- 
nessee, and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 


BATOCRINUS   ARCULA,    n.   Sp. 

Plate  II,  Fig.    5,    azygous    side;    Fig.    4,    summit  view;  Fig.  .5, 

basal  view  of  same  specimen. 

Species  rather  above  medium  size  and  having  a  low  calyx  and 
convex  vault.  Calyx  low,  saucershaped  and  having  a  diameter  more 
than  four  times  its  height.  Radial  ranges  not  defined  and  no  surface 
ornamentation.  Ambulacral  openings  directed  horizontally.  Sur- 
face smooth  or  granular,  our  specimen  being  silicified,  the  granu- 
lar appearance  may  or  may  not  represent  the  surface  of  the  plates. 
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The  basals  extend  a  little  beyond  the  oolamn  and  form  a  sub- 
hexagonal  band  around  the  superior  end  of  it,  with  a  concave  de- 
pression radiately  furrowed  for  its  attachment  The  canal  is  small 
and  cinque  foil.  The  first  primary  radials  short,  about  three  times 
as  wide  as  high;  three  hexagonal,  two  heptagonal,  superior  side 
slightly  concave.  Second  primary  radials  small,  short,  quadrangu- 
lar, two  are  three  times  as  wide  as  high.  Third  primary  radials 
very  little  larger  than  the  second,  pentagonal,  axillary,  and  on  the 
distal  side  of  the  two  rays  adjoining  the  azygous  area  bear  two 
secondary  radials,  the  last  of  which  is  axillary  and  bears  two  ter- 
tiary radials  on  each  upper  sloping  side,  and  on  the  proximal 
side  having  a  single  secondary  radial,  which  is  axillary  and  bears 
three  tertiary  radials.  In  each  of  the  two  lateral  rays  there  are 
two  secondary  radials  on  each  upper  sloping  side  of  the  third 
primary  radials,  the  second  one  being  axillary  and  supporting  on 
each  upper  sloping  side  two  tertiary  radials.  By  this  arrangement 
there  are  four  arms  to  each  of  these  four  rays.  In  the  ray  oppo- 
site the  azygous  area  the  third  primary  radial  bears  upon  each 
upper  sloping  side  three  tertiary  radiaU  which  gives  to  it  two 
arms.  There  are,  therefore,  eighteen  arms  to  this  species  and 
eighteen  ambulacral  openings  to  the  vault. 

In  three  of  the  regular  interradial  areas  one  large  plate  is  fol- 
lowed by  two  small  ones,  in  the  other  area  there  are  only  two 
plates,  one  following  the  other.  The  azygous  area  is  somewhat 
triangular  or  conical  and  contains  nine  plates.  The  first  one  is  in 
line  with  the  first  primary  radials  and  somewhat  smaller.  It  is 
followed  by  three  plates  of  nearly  equal  size  in  the  second  range, 
and  these  by  three  plates  in  the  third  range,  on  the  side  of  the 
highest  of  which  there  is  a  small  plate  that  might  be  referred  to 
a  fourth  range  though  not  extending  as  high  as  the  middle  plate 
in  the  third  range,  and  on  the  apex  of  the  middle  plate  there  is 
a  single  plate  that  extends  as  high  as  the  calyx  and  unites  with 
two  plates  connecting  with  the  vault. 

The  vault  is  two  or  three  times  as  large  as  the  calyx,  most  con- 
vex or  tumid  opposite  the  azygous  side  and  covered  with  large, 
polygonal  plates,  each  of  which  bears  a  central  node,  except  in 
the  azygous  interradials  where  .the  plates  are  small  and  plane  or 
very  slightly  convex.  It  boars  a  large  subcentral  proboscis.  The 
arms  are  arranged  in  pairs  and  two  pores  penetrate  the  vault  be- 
tween each  pair  of  arms,  which  giVes  to  this  species  eighteen  of 
these  so-called  ovarian  apertures. 
—3 
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This  species  is  distinquished  by  its  form,  lai^  azygons  area 
conDected  with  the  vault,  and  peculiar  azygous  interradias  on 
the  vault,  and  eighteen  arms.  It  cannot  be  mistaken  for  any 
species  heretofore  described. 

Found  by  Prof.  A.  G.  Wetherby  in  the  St.  Louis  Group,  in 
Washington  county,  Indiana,  and  now  in  the  collection  of  Wm.  F. 
E.  Gurley. 

BATOCRINUS    PILEU8,   n.   Sp. 

.  Plate  Ily  Fig.  ^,  basal  view  slightly  broken;  Fig.  7,  summit  view; 

Fig.  8,  side  view  of  the  same  specimen. 

This  species  is  rather  large  in  circumference,  with  an  almost 
flat  calyx  and  moderately  convex  vault,  or  plano-convex  in  outlinp. 
The  cap-like  form  suggested  the  specific  name.  While  the  calyx 
is  nearly  flat,  the  radial  ridges  are  distinctly  convex.  Ambulacral 
openings  directed  upward  at  an  angle  of  thirty  degrees  and  not 
visible  in  a  basal  view. 

Basal  plates  form  a  fiat  disc  very  little  larger  than  the  diame- 
ter of  the  attaching  column.  First  primary  radials  short,  more 
than  twice  as  wide  as  lon^,  three  hexagonal,  two  heptagonal. 
Second  primary  radials  about  two-thirds  as  large  as  the  first,  quad- 
rangular. Third  primary  radials  nearly  as  large  as  the  first,  pen- 
tagonal, axillary,  and  supporting  on  each  upper  sloping  side  two 
secondary  radials.  The  second  secondary  radials  are  axillary  and 
bear  upon  each  superior  sloping  side  three  tertiary  radials  which 
gives  to  each  ray  four  arms.  There  are,  therefore,  twenty  arms 
in  this  species  and  twenty  ambulacral  openings  to  the  vault. 

There  are  three  plates  in  each  regular  interradial  area,  one  mod- 
erately large  followed  by  two  smaller  ones.  The  azygous  area  is 
subovate  in  outline  and  contains  eight  plates.  The  first  one  is  in 
line  with  the  first  primary  radials  and  narrower  and  longer  than 
either  of  them.  It  is  followed  by  three  plates  in  the  second  range 
and  three  in  the  third  range,  the  middle  and  higher  one  of  which 
is  truncated  by  a  small  plate  that  extends  to  the  top  of  the  calyx 
and  unites  with  the  plates  of  the  vault. 

The  vault  is  convex  and  twice  as  large  as  the  calyx,  most  tumid 
opposite  the  azygous  side.  There  are  three  large,  convex  plates 
over  each  ambulacral  area,  one  over  the  place  where  each  pair  of 
ambulacral  furrows  unite  and  the  other  over  the  point  where  they 
all  come  together.  There  are  also  four  or  more  large,  convex 
plates  near  the  base  of  the  proboscis  on  the  side  opposite 'the  azy- 
gous area.      The  interradial  areas  are  slightly  depressed  and  cov- 
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ered  with  smaller  polygonal  plates.  Most  of  the  sutures  being 
destroyed  in  our  specimen,  these  plates  are  not  indicated  in  the 
illustrations.  The  vault  is  broken  in  our  specimen  so  as  to  show 
no  part  of  the  subcentral  proboscis.  Two  pores  penetrate  the 
vault  between  each  pair  of  arms,  which  gives  to  this  species 
twenty  of  these  so-called  ovarian  apertures. 

This  species  is  distinguished  by  its  general  form,  flattened  calyx, 
ovate  azygous  area  connected  with  the  vault,  regular  distribution 
of  large  convex  plates  on  the  vault,  and  twenty  armp.  It  cannot 
be  mistaken  for  any  species  heretofore  described. 

Found  in  the  St.  Louis  Group,  in  Washington  county,  Indiana, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

BAT0CRINU8   BURKETI,   n.    Sp. 

Plate  Ily  Fig.  P,  showing  column,  calyx  and  arms,  azygous  view. 

This  species  is  rather  above  medium  size  and  is  founded  on  a 
single  fine  specimen  on  a  slab.  Of  course,  it  does  not  disclose  the 
entire  calyx  and  as  the  arms  are  preserved  the  vault  cannot  be 
seen.  The  calyx  is  nearly  twice  as  wide  as  high,  and  subhemi- 
spherical.  Though  somewhat  lobed  in  the  superior  part  there  are 
no  radial  ridges  or  proper  evidences  of  surface  ornamentation. 
The  column  is  round,  med'um  size,  and  composed,  within  an  inch 
of  the  calyx,  of  rather  thick  plates,  every  alternate  one  projecting 
beyond  the  other;  but  farther  removed  from  the  c^lyx,  the  pro- 
jecting plates  are  at  irregular  distances  from  each  other  as  shown 
in  the  illustration. 

Basals  form  a  low  hexagonal  cup,  more  than  one-half  wider  than 
the  diameter  of  the  column  and  bearing  a  small  rim  or  truncated 
bottom  which  contains  the  concave  depression  for  the  insertion  of 
the  column.  First  primary  radials  large,  a  little  wider  than  high, 
three  hexagonal,  two  heptagonal.  Second  primary  radials  rather 
large  and  about  one-half  wider  than  high.  Third  primary  radials 
differ  greatly  in  size,  and  part  are  pentagonal  and  others  hexagonal. 
The  one  on  the  left  of  the  azygous  area  is  only  a  little  larger 
than  the  second  primary  radial,  pentagonal,  axillary  and  beai*s  on 
one  side  three  secondary  radials,  and  on  the  other  which  adjoins 
the  azygous  area  one  secondary  radial  which  is  axillary  and  sup- 
ports on  each  upper  sloping  side  two  tertiary  radials.  The  arms 
then  bifurcate  on  the  third  plate,  which  gives  to  this  ray  six 
arms.  The  third  primary  radial  on  the  right  of  the  azygous  area 
is  hexagonal,  axillary  and  bears  on  the  side  adjoining  the  azygous 
area  two  secondary  radials,  and  on  the  distal   side  two   secondary 
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radials,  the  second  one  of  which  is  axillary  and  bears  upon  each 
superior  side  one  tertiary  radial.  The  arms  then  bifurcate  on  the 
third  plate,  which  gives  to  this  ray  six  arms.  It  will  be  noticed 
that  these  rays  are  quite  differertt  and  yet  result  in  producing 
the  same  number  of  arms.  The  lateral  rays,  as  far  as  they  can 
be  seen,  on  our  specimen,  appear  to  be  constructed  in  the  same 
manner  as  the  two  above  described.  The  ray  opposite  the  azygous 
side  may  have  the  same  number  of  arms  and  it  may  have  two 
less.  We  can  see  seventeen  arms,  the  others  are  covered.  The 
species,  therefore,  as  near  as  can  be  ascertained  has  either  twenty- 
eight  or  thirty  arms.  The  arm 9  are  large,  long,  and  composed  of 
a  double  series  of  small  interlocking  plates,  that  bear  long  pin- 
nules. 

The  regular  interradial  area  on  the  left  of  the  azygous  side  is 
elongated,  extends  to  the  vault  and  contains  five  plates.  The  first 
is  medium  size  and  rents  between  the  superior  sloping  sides  of 
two  first  primary  radials;  it  is  followed  by  two  somewhat  smaller 
plates  in  the  second  range,  and  these  by  one  of  about  the  same 
size  in  the  third  range,  and  this  by  an  elongated  plate  in  the 
fourth  range,  that  separates  the  arm-bearing  plates  of  the  calyx 
and  unites  with  the  plates  of  the  vault.  No  other  regular  area 
can  be  described  from  our  specimen.  The  azygous  area  is  elongate, 
subovate  and  contains  nine  or  more  plates.  The  first  plate  is  in 
line  with  the  first  primary  radial 4  and  quite  as  large.  It  is  fol- 
lowed by  three  plates  in  the  second  range,  and  these  by  three  in 
the  third  range,  and  these  by  two  plates  in  the  fourth  range  that 
separate  the  arm-bearing  plates,  and  one  of  which  unites  with  the 
plates  of  the  vault. 

This  species  will  be  distinguished  by  its  smooth  calyx,  slightly 
lobed  by  the  projectin^^  radial  series  at  the  summit  of  the  calyx, 
and  depressed  interradials,  that  separate  the  arm-bearing  plates; 
by  the  shape  of  the  regular  and  azygous  areas  and  the  number  of 
plates  which  they  contain,  and  their  connection  with  the  plates  of 
the  vault,  which  is  so  exceedingly  rare  in  this  genus;  and  by  the 
structure  of  the  radial  series  and  number  of  arms.  We  know  of 
no  species  with  which  it  is  necessary  to  make  a  comparison,  or 
for  which  it  might  be  mistaken. 

Found  by  Mr.  N.  K.  Burket,  in  the  Keokuk  Group,  at  Hamilton, 
Illinois,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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BATOOBINUS    LABELLUM,  B.  Sp. 

Plate  2,    Fig.  10,  azygous  side;  Fig.   It,   basal  view;   Fig.    12, 

summit  view. 

This  species  is  medium  size,  depressed,  biturbisate  or  resembling 
in  outline  a  doable  convex  lens.  Calyx  and  vault  subequal. 
Calyx  saucer-shaped,  aboute  two  and  a  half  times  as  wide  as  high. 
Plates  convex  or  transversely  ridged,  by  being  beveled  toward  the 
sutures,  which  are  remarkably  well  defined.  A.mbulacral  openings 
directed  upwards  at  an  angle  of  twenty  degrees  and  not  visible  in 
a  basal  view. 

The  basals  eltend  a  little  beyond  the  column  and  form  a  sub- 
hexagonal  band  around  the  superior  end  of  it,  with  a  concave  de- 
pression radiately  furrowed  for  its  attachment,  and  in  this  respect, 
resembles  Baiocrinus  arcula.  First  primary  radials  short,  two  or 
three  times  as  wide  as  long,  three  hexagonal,  tvo  heptagonaL 
Second  primary  radials  short,  about  twice  as  wide  as  long,  quad- 
rangular. Third  primary  radials  a  little  larger  than  the  second, 
three  pentagonal,  two  hexagonal,  axillary,  and  in  four  of  the  rays 
supporting  upon  each  upper  sloping  side  two  secondary  radials, 
the  second  one  of  which  is  axillary  and  bears  upon  each  superior 
sloping  side  three  tertiary  radials  which  gives  to  each  of  these 
rays  four  arms.  In  the  ray  opposite  the  azygous  area  the  third 
primary  radial  bears  upon  each  upper  side  four  secondary  radials 
which  gives  to  this  ray  two  arms.  There  are,  therefore,  eighteen 
arms  in  this  species  and  eighteen  ambulacral  openings  to  the 
vault. 

There  are  three  plates  in  each  of  three  regular  interradial  areas, 
one  large  plate  followed  by  two  small  ones.  In  the  other  area 
there  are  four  plates,  one  large  plate  followed  by  two  small  ones 
in  the  second  range  and  these  by  one  in  the  third  range.  The 
azygous  area  is  sub-ovate,  in  outline,  and  contains  eight  plates. 
The  first  is  in  line  with  the  first  primary  radials  and  of  about  the 
same  size.  It  is  followed  by  three  plates  in  the  second  range,  and 
these  by  three  plates  in  third  range,  above  which,  a  single  plate 
separates  the  first  tertiary  radials,  while  the  second  tertiary  radials 
unite  over  its  superior  angle. 

The  vault  is  about  the  same  size  as  the  calyx  and  very  much 
like  it  in  outline.  It  is  covered  with  numerous,  tumid,  polygonal 
plates,  each  of  which  bears  a  central  node.  There  are  two  pores 
that  penetrate  the  vault  between  each  pair  of  arms  or  eighteen 
of  these  so-called  ovarian  apertures  in  the  species. 
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This  species  is  distiagaished,  by  its  general  form;  by  the  beveled 
plates  of  the  calyx;  by  the  azygous  area  and  eighteen  arms.  There 
is  no  species  with  which  it  is  necessary  to  make  any  comparison. 

Found  in  Keokuk  Group,-  in  Washington  county,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 


ACTINOCRINUS   BOTRUOSUS,   n.   sp. 

Plate  2y  i^ig.  i,  azygous  side;  Fig.   2,  opposite  side  of  the  same 

specimen. 

Species  robust,  above  medium  size.  Calyx  nearly  as  long  as 
wide.  Radial  series  prominent  and  inter-radial  areas  depressed  so 
as  to  give  it  an  obpyramidal  form  or  sub-pentagonal  outline  to  a 
transverse  section.  Plates  thick,  tumid,  and  each  one  bears  a  cen- 
tral node,  which,  on  the  larger  plates,  is  elongated  transversely. 
The  rays  are  abruptly  expanded  above  the  third  primary  radials, 
leaving  the  inter- radial  areas  depressed,  thus  forming  projecting 
clusters  of  each  of  the  five  radial  series  and  directing  the  ambulacral 
openings  nearly  horizontally.  The  sutures  are  interrupted  by 
radiating  sculptures,  that  are  bo  short  that  the  sutures  appear  as 
if  pitted. 

Basals  a  little  wider  than  high,  very  thick,  contracted  in 
the  middle  and  at  the  upper  part  so  as  to  leave  an  expanded  rim 
projecting  much  beyond  and  below  the  point  of  attachment  with 
the  column  and  having  widely  gaping  sutures  below  so  that  the 
calyx  will  stand  on  the  projecting  and  contracted  ends  of  the  basal 
plates.  Column  round,  radiately  furrowed,  and  having  a  diameter 
a  little  mo^e  than  one- third  the  greatest  diameter  of  the  expanded 
basals.  First  primary  radials  large,  rather  longer  than  wide,  three 
hexagonal  and  two  heptagonal.  Second  primary  radials  wider  than 
high,  hexagonal,  and  more  than  half  as  large  as  the  first.  Third 
primary  radials  as  large  a?  the  second,  heptagonal,  and  support- 
ing upon  each  of  the  superior  sides  a  single  secondary  radial  which 
is  axillary,  and  supports  upon  each  of  its  superior  sides  two  ter- 
tiary radials,  the  last  of  which  is  axillary  and  supports  the  free 
arms,  in  all  the  rays  that  are  preserved  to  show  that  extent  of 
development  in  our  specimen,  though  Rome  of  the  rays  do  not 
preserve  the  first  arm  plates.  If  the  arms  are  alike,  therefore,  in 
these  four  rays  there  are  eight  to  each  one.  In  the  ray  opposite 
the  azygous  area,  on  one  side  of  the  third  primary  radial,  there  is 
a  single  secondary  plate,  which  is  axillary  and  supports  on  each 
upper  side  two  tertiary  radials,  and  on  the  other  side  there  are 
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three  secoDdary  radials,  beyond  which*  our  specimen  is  not  pre- 
served. If  the  last  secondary  and  tertiary  radials  are  axillary, 
there  are  six  arms  in  this  series.  By  this  arrangement,  if  the 
arms  are  uniform,  there  are  thirty-eight  arms  to  this  species.  But, 
we  cannot  be  certain  that  all  the  arms  are  double,  as  we  know  in 
some  instances  in  other  species  such  is  not  the  case.  The  greater 
probability  is,  however,  that  they  are  uniform  and  that  the  species 
possesses  thirty-eight  arms.  The  ambulacral  openings  come  to- 
gether on  the  first  tertiary  radial,  and  hence,  if  the  projecting 
radial  series  were  broken  away,  at  this  place,  there  would  appear 
to  be  only  nineteen  ambulacral  openings  to  the  vault.  There  are 
no  inter-secondary  or  inter- tertiary  radials. 

The  first  regular  interradial  is  smaller  than  a  second  primary 
radial.  It  is  followed  by  two  smaller  plates  in  the  second  range, 
and  these  by  three  smaller  plates  in  the  third  range,  which  sepa- 
rate the  lower  part  of  the  first  secondary  radials.  Above  this 
point  there  is  *some  difference  in  the  areas,  and  the  plates  are 
small  and  thrown  out  of  any  definite  arrangement  by  being  con- 
tinned  up  the  sides  of  the  projecting  arm  series  as  well  as  cov- 
ering the  depressed  interradial  area  and  graduating  into  the 
plates  of  the  vault  without  any  line  separating  the  plates  of  the 
calyx  from  those  of  the  vault.  In  one  of  the  areas  there  are  in 
the  fourth  irregular  range  four  plates  and  in  another  area  there 
are  five,  these  separate  the  first  tertiary  radials.  The  firdt  plate 
in  the  azyzons  area  is  smaller  than  a  first  primary  radial  and  in 
line  with  them.  It  is  followed  by  two  plates,  in  the  second  range, 
each  of  which  is  nearly  as  large  as  a  first  regalar  interradial,  and 
these  are  followed  by  a  range  of  three  plates  which  are  some- 
what smaller  and  separate  the  third  primary  radials.  There  are 
four  plates  in  the  fourth  range  and  above  this  range  the  plates, 
in  our  specimen,  are  covered  with  the  matrix  so  as  to  obscure 
the  sutures,  but  the  area  above  this  does  not  seem  to  be  differ- 
ent from  the  regular  areas. 

The  vault  is  convex  and  covered  with  large  polygonal  plates 
over  the  ambulacral  areas,  each  one  of  which  is  possessed  of  a 
large  ventricose  central  node,  while  the  interradial  areas  are 
abruptly  sunken  and  covered  with  small  plane  plates.  The  pro- 
boscis appears  to  have  been  quite  small  and  central  though 
broken  away  from  our  specimen.  The  ventricose  vault  plates  in 
this  species  are  much  like  they  are  in  Actinocrinus  moniiculif' 
erus    and  the  swelling  may  be  due  more  or  less    to    silicification. 
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This  species  is  distingaished  by  its  general  form  and  stmctore 
from  all  others  that  have  been  described  and  it  does  not  seem 
that  a  comparison  with  any  of  them  will  aid  in  distinguishing  it 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Keokuk  Group  of  Ten- 
nessee, and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

8ACOOCBINU8   UMBBOSUS,   n.   sp. 

Plate  II,  Fig.  13,  lateral  view,  with   azygous  area  on  the  right; 
Fig.  14,  lateral  view,  with  azygous  area  on  the 

left,  same  specimen. 

Species  large.  Calyx  urn-shaped  below,  but  spreading  at  the 
top,  so  as  to  resemble  a  Strotocrinus,  and  which  suggested  the 
specific  name.  Ooly  part  of  the  spreading  top  is  preserved  in 
oar  specimen,  but  enoagh  to  show  it  is  much  wider  than  the 
height  of  the  calyx.  Plates  thick  and  tumid.  Sutures  deep  and 
beveled.  Sarface  ornamentation,  if  any,  destroyecf  and  also  the 
plates  of  the  vault  in  our  specimen. 

Basals  one-half  wider  than  high,  very  thick,  stand  upright  and 
form  a  hexagon  two  and  a  half  times  wider  than  the  diameter  of 
the  column.  The  basals  exiend  below  the  point  of  attachment 
with  the  column  in  the  form  of  cuneate  ends  with  widely  gaping 
sutures  below,  so  that  the  calyx  will  stand  on  the  sharp  and  con- 
tracted edges  of  the  basal  plates.  The  calyx  rapidly  expands  in 
rounded  outline  from  the  basals  to  the  second  primary  radials. 
First  primary  radials  large,  of  unequal  size,  width  about  one- 
fourth  greater  than  the  height,  three  hexagonal,  two  heptagonal. 
Second  primary  radials  about  one-third  the  size  of  the  first, 
quadrangular  and  nearly  square.  Third  primary  radials  a  little 
larger  than  the  second,  three  hexagonal,  two  pentagonal,  axillary, 
and  support  on  each  upper  sloping  side  one  or  more  secondary 
radials,  the  last  of  which  is  axillary  and  supports  tertiary  radials, 
and  in  some  of  the  rays,  at  least,  there  are  quaternary  radials. 
All  of  the  rays  in  our  specimen  are  injured  at  some  point  above 
the  first  secondary  radials,  so  that  no  single  ray  can  be  com- 
pletely  described. 

The  first  plate  in  each  regular  interradial  area  is  large,  and  in 
the  first  area  on  the  left,  as  shown  by  figure  13,  there  are  only 
three  plates,  one  following  the  other.  In  one  of  the  other  areas 
there  appears  to  be  only  two,  but  this  appearance  may  be  due  to 
an  injury  that  exists  above  the  second  plate.  In  the  azygous 
area  there  are  nine  plates,  in  subovate  outline,  that  appear  to  fill 
this  area,  but    there  is  a    large   plate  above    these    that   does  not 
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seem  to  belong  to  the  radial  series,  and  hence  there  is  doubt  about 
the  area.  The  first  plate  is  in  line  with  the  first  primary  radials 
and  of  about  the  same  size.  It  is  followed  in  the  second  range 
by  three  large  plates,  and  these,  in  the  third  range,  by  three 
smaller  plates,  and  above  these  there  are  two  still  smaller  plates 
that  belong  to  this  area. 

This  species  is  so  different  from  any  other  that  has  been  de- 
scribed, in  the  part  preserved,  that  no  comparison  with  any  of 
them  will  throw  any  light   upon  ii 

Found  in  the  Niagara  Group  at  St.  Paul,  Indiana,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 

ERETMOCRINUS  COMMENDABILIS,   n.   sp. 

Plate  Ily  Fig,  15,  a  specimen  shotcing  pari  of  calyx,  arms   and 

column,  azygous  area  on  the  right. 

Species  large.  Calyx  twice  as  wide  as  high,  depressed  in  the 
interradial  areas  and  somewhat  lobed  in  the  superior  part,  broadly 
truncated  below.  Plates  moderately  convex  and  granular,  sutures 
distict  and  more  or  less  beveled.  Column  large  and  composed  of 
thick  plates  that  are  beveled  externally,  and  alternately  project  one 
beveled  edge  beyond  the  other.  Columnar  canal  large  and  nearly 
round.  Basals  short,  truncated  below  and  expanded  to  a  thin 
edge,  irregularly  hexagonal,  in  outline,  and  having  a  width  twice 
the  diameter  of  the  column.  First  primary  radials  a  little  wider 
than  high,  three  hexagonal  and  two  heptagonal.  Second  primary 
radials  short,  more  than  twice  as  wide  as  high,  quadrangular. 
Third  primary  radials  a  little  larger  than  Ihe  second,  pentagonal, 
axillary,  and  support  on  each  superior  sloping  side  two  secondary 
radial-.  The  secondary  radials  are  larger  than  the  second  and 
third  primrry  radials,  the  second  one  is  axillary  and  supports  on 
each  superior  sloping  side  two  tertiary  radials.  This  arrangement 
gives  to  the  species  twenty  arms.  This  is  upon  the  assumption 
that  the  arm  opposite  the  azygous  area  is  like  the  three  that  are 
shown  in  the  specimen,  it  being  possible  that  it  has  only  two 
arms.  There  are  three  single  short  plates  in  the  commencement 
of  each  arm,  these  are  followed  by  a  double  series  of  interlocking 
plat-es  that  are  deeper  than  wide  but  which  gradually  widen,  until 
at  the  distance  of  an  inch  and  three-quarters  from  the  calyx  an 
arm  is  three  times  as  wide  as  deep. 

In  the  only  regular  area  shown  in  our  specimen  there  are  two 
plates,  one  quite  large  followed  by  another  half  its  size.  The 
first  azygous  plate  is  in  line  with  thQ  fir^t  primary  radials  and  of 
—4 
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about  the  same  size.  It  is  followed  by  three  large  plates  and 
above  these  there  are  either  one  or  two  plates,  that  extend  to  the 
top  of  the  calyx  and  connect  with  the  plates  of  the  vault. 

This  species  is  distinguished  by  its  general  form,  depressed  iu- 
terradial  areas,  lobed  extention  at  the  arm  bases,  by  the  plates  of 
the  azygous  and  regular  areas,  and  otherwise.  It  is  a  typical  ISrei- 
mocrinus  and  the  question  now  arises  whether  or  not  it  can  be 
distinguished  from  Baiocrinus.  The  expanded  basal  plates  is  cer- 
tainly not  a  generic  character  in  Actinocrinus  or  Baiocrinus,  it  is 
not  peculiar  to  Ereimorrinus.  Can  it  be,  that  taken  in  connection 
with  the  coarse  and  expanded  arms,  it  becomes  of  generic  value  ? 
We  think  not.  The  column  is  larger  than  is  usual  in  BaiocrinnSy 
but  that  is  certainly  not  a  generic  character.  The  form  of  the 
calyx  and  arrangement  of  the  plates  is  the  same  as  in  Baiocrinus. 
The  only  distinguishing  difference  left  between  Ereimocrinus  and 
Baiocrinus  is  to  be  found  in  the  expansion  of  the  arms.  We  be- 
lieve that,  in  no  instance,  can  this  be  of  generic  importance  and, 
therefore,  think  that  Ereiviocrinus  is  separated  from  Bafiocrinus 
by  specific  dififerences  only.  A  mere  combination  of  specific  dif- 
ferences, which,  if  applied  to  its  full  extent,  to  Baiocrinus,  would 
subdivide  the  genus  into  many  genera.  We  have,  however,  re- 
tained the  name  Ereimocrinus,  from  deference  to  the  opinion  of 
others,  and  provisionally,  because  it  may  be  a  convenient  division 
of .  Baiocrinus. 

Found  in  the  Keokuk  Group,  at  Crawfordsville,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

AGAKICOCRINUS   PROFUNDUS,   U.  sp. 

Piaie  3,  Fig.  1,  basal  view:  Fig.  2,  summii  view;  Fig.  S,  azygous 

view  of  a  smaller  specimen. 

Species  large  and  preserving  all  the  characters  ascribed  to  it  in 
numerous  specimens.  Calyx  deep,  hemispherical,  outline  subpen- 
tagonal.  Plates  within  the  concavity  below  the  third  radials,  plane 
and  smooth,  and  those  from  the  third  radials  outward  very  tumid. 
The  abrupt  change  from  plane  to  tumid  plates  forms  a  rim  within 
the  concavity. 

Basals  small  and  entirely  hidden  by  the  column.  First  primary 
radials  large,  length  about  equaling  the  greatest  width,  a  small 
part  abruptly  bent  into  the  columnar  concavity,  three  hexagonal 
two  heptagonal.  Second  primary  radials  large  and  nearly  square. 
Third  primary  radials  larger  than  the  second  and  about  as  large 
as  the  first,  very  tumid,  pentagonal,   axillary,    and  in  three  of  the 
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rays  support  on  each  upper  sloping  side  three  secondary  radials, 
which  gives  to  each  of  these  rays  two  arms.  In  each  ray  adjoin- 
ing the  azygous  area  there  is  on  each  superior  sloping  side  of  the 
third  primary  radial  a  single  secondary  radial,  which  is  axillary 
and  supports  on  each  side  three  tertiary  radials,  which  gives  to 
each  of  these  rays  four  arms.  There  are,  therefore,  fourteen  arms 
in  this  species.  The  calyx  is  much  more  protuberant  at  the  ends 
of  the  radial  series  adjoining  the  azygous  area  than  elsewhere,  by 
reason  of  the  increased  number  of  radial  plates.  The  arms  are 
composed  of  a  double  series  of  short  plates,  from  the  commence- 
ment  united  by  the  usual  zigzag  suture. 

There  is  a  single  long  twelve  sided  plate  in  each  regular  inter- 
radial  area.  It  rests  between  the  superior  sloping  sides  of  the 
first  primary  radials,  where  it  is  concave,  to  conform  with  the 
other  plates  adjoining.  It  then  curves  over  the  summit  of  the 
calyx,  where  it  is  very  tumid  and  separates  the  primary,  secondary 
and  tertiary  radials  and  unites  with  two  plates  belonging  to  the 
vault.  There  are  four  plates  in  the  azygous  area.  The  first  one 
is  in  line  with  the  first  primary  radials  and  slightly  longer  and 
narrower  than  either  of  them.  It  is  followed  by  three  plates,  the 
middle  one  of  which  is  narrow  within  the  concavity  of  the  calyx, 
but  gradually  expands  as  it  curves  over  toward  the  vault  and  be- 
comes wider  than  the  lateral  plates  at  its  union  with  the  three 
plates  belonging  to  the  vault.  The  lateral  plates  are  wide  within 
the  concavity  of  the  calyx  and  very  tumid  where  they  curve  over 
toward  the  vault,  but  become  narrow  and  flattened  where  they 
unite  with  the  plates  of  the  vault. 

The  vault  is  highly  convex,  and  interradial  areas  concave.  There 
is  a  large,  tumid  plate  at  the  apex  of  this  vault,  which  is  sur- 
rounded by  six  large,  convex  plates  and  from  two  to  four  small 
plates  in  the  azygous  area.  In  some  of  our  specimens  there  are 
only  two  of  these  plates  at  the  top  of  the  azygous  area,  that  sep- 
arate it  from  the  summit  plate,  as  shown  in  figure  2,  and  in  others 
there  are  four,  which  is  the  case  in  the  specimen  illustrated  by 
figure  3,  but  they  are  hidden  from  view,  in  the  illustration,  because 
of  the  prominence  of  the  azygous  swelling.  A  row  of  large  tumid 
plates  covers  each  ambulacral  area  from  the  summit  to  the  arms 
and  there  are  two  of  these  plates  at  the  base  of  the  arms  in  each  of 
the  four  armed  series.  It  would  seem  that  the  ambulacral  canals 
are  covered  with  large  plates  where  they  unite  in  each  radial 
series.  The  plates  in  the  interradial  areas  are  flattened  or  con- 
cave and  more  or  less  elongated.  The  azygous  area  is  very  wide 
and  bears  an  elongated,    more    or  less   elliptical,    bulbous    promi- 
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nence,  in  the  upper  part,  which  has  an  elongated  azygons  opening. 
The  plates  covering  the  azygons  area  and  bulbous  prominence  are 
polygonal,  variable  in  size,  and  flattened  or  concave. 

This  species  is  distinguished  from  all  others,  heretofore  describ- 
rd,  by  the  character  of  the  regular  interradials  and  azygous 
plates,  by  the  azygous  area,  and  by  having  fourteen  arms.  After 
having  examined  several  hundred  specimens  belonging  to  this 
genus,  we  believe  that  the  number  of  arms  do  not  vary  within 
the  proper  limits  of  a  species,  and  hence  the  number  of  arms  may 
always  be  regarded  as  of  specific  importance.  Otlier  specific  char- 
acters will  always  be  found  in  the  interradial  and  azygous  plates, 
belonging  to  the  calyx,  but  differences  in  the  interradial  plates 
belonging  to  the  vault  will  be  found  in  the  same  species.  There 
is  no  increase  in  the  number  of  plates  belonging  to  the  calyx, 
with  increase  of  size,  in  the  same  species;  but  there  may  be  an 
increase,  in  the  number  of  plates,  in  the  vault,  within  the  proper 
limits  of  a  species. 

This  maguificient  species  was  found  by  Prof.  A.  Q.  Wetherby, 
in  the  Keokuk  Group,  io  Tennessee,  and  is  now  in  the  collection 
of  Wm.  R  E.  Gurley. 

AGARICOCRINUR   TUGURTUM,  U.   sp. 

Plate    II I ^    Fig,    4j    hcisal    view;    Fig.    5,    summit   view;  Fig.  €, 

azygous  view  of  the  same  specimen. 

Species  very  large,  subpentagonal  in  outline.  Calyx  broadly  con- 
cave centrally  and  rounding  up  to  the  arms  and  having  a  fanciful 
resemblance  to  a  hut,  which  suggested  the  specific  name.  The 
plates  of  the  calyx  are  concave  or  flattened,  and  are  in  striking 
contrast  with  the  tumid  plates,  iu  the  species  last  described. 

Basals  small  and  entirely  hidden  by  the  column.     First  primary 

radials   wider    than    long,    a    small    part    abruptly    bent    into  the 

columnar    concavity,    three    hexagonal,    two    heptagonal.      Second 

primary  radials  one-fouth   wider    than    long,  quadrangular.     Third 

primary  radials  very  large,  even  larger   than  the  first,  pentagonal, 

axillary  and  in  three  of  the   rays,  support   on   each  upper  sloping 

side  three  secondary  radials,  which    gives    to    each  of  these  three 

rays  two  arms.     In  each  ray  adjoining   the    azygous  area,  there  is 

on  one  superior  eloping   side    of    the    third    primary  radial,  three 

secondary    radials,    and,    on    the    other,  a  single  secondary  radial, 

which  is  axillary,  and   supports    on    each    upper  side  two  tertiary 

radials,  which  gives  to  each  of  these   rays  three  arms.     There  are, 

therefore,  twelve  arms  in  this  species.  The  calyx  is  more  protub- 
erant, at  the  ends  of  the  radials   adjoining  the  azygous  area,  than 
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elsewhere,  by  reason  of  the  increased  number  of  radial  plates. 
The  arms  are  composed  of  a  doable  series  of  short  plates,  from 
the  commencement,  united  by  the  usual  zigzag  suture. 

There  is  s  single,  long,  twelve  sided  plate,  in  each  regular  inter- 
radial  area.  It  rests  between  the  superior  sloping  sides  of  the 
first  primary  radials,  curves  over  the  summit  of-  the  calyx  sepa- 
rating the  primary,;secondary  and  tertiary  radials,  and  unites  with 
two  plates  belonging  to  the  vault  There  are  four  plates  in  the 
azygous  area.  The  first  one  is,  in  the  lower  half,  in  line  with  the 
first  primary  radials,  but  it  is  more  than  twice  as  long  as  a  pri- 
mary radial  and  curves  over  the  calyx  so  as  to  be  visible,  in  a 
side  view,  as  shown  in  figure  6.  It  is  followed  by  a  short  plate 
that  unites  with  two  plates  belonging  to  the  vault.  There  is  a 
plate,  on  each  side  of  the  first  and  second  plate  above  described, 
that  rests  upon  one  superior  sloping  side  of  a  first  primary  ra- 
dial, is  of  about  tbe  same  size  as  a  regular  interradial,  has  nine 
sides,  and  curves  over  and  unites  with  two  plates  belonging  to 
the  vault.  Each  of  these  plates  abuts  one  side  against  the  primary, 
secondary  and  tertiary  plates  and  the  other  against  the  first  and 
second  azygous  plates. 

The  vault  is  subpyramidal  and  flattened  or  slightly  concave  in 
the  interradial  areas.  There  is  a  very  large,  tumid  plate  at  the 
apex  of  the  vault,  which  is  surrounded  by  six  large,  convex  plates 
and  one  narrow  elongated  plate,  in  the  azygous  area.  At  least, 
there  is  only  one  plate  at  the  top  of  the  azygous  area  in  the  speci- 
men being  described,  which  may  be  seen  in  figure  5.  There  is  a 
single,  very  large,  tumid  plate  over  the  lower  part  of  three  of  the 
ambulacral  areas,  and  two  over  the  lower  part  of  the  other  two 
areas.  These  large  plates  cover  the  ambulacral  canals,  where  they 
unite,  in  each  radial  series.  All  other  plates  in  the  vault  are 
smaller  than  those  described,  but  they  vary  much  in  size;  some 
are  convex,  others  flat,  and  others  concave.  Those  in  the  inter- 
radial areas  are  not  numerous  and  are  generally  elongated.  The 
azygous  area  is  almost  wholly  taken  up  with  a  remarkable  bulb- 
ous, elliptical  prominence  that  bears  the  azygous  opening.  The 
plates  in  this  area  are  rather  large,  generally,  and  conform  to  the 
surface  elevations  and  depressions. 

This  sp?cies  is  distinguished  from  all  others  heretofore  described 
by  the  characters  of  the  regular  interradials  and  azygous  plates, 
by  the  azygous  area  and  bulbous  prominence  and  by  having  twelve 
arms.  Many  other  differences  might  be  pointed  out,  but  we  deem 
these  characters  amply  suflicient.  We  might  begin  to  compare  it 
with  AgaricocriHus  profundus^  by  saying    that    the   calyx  is  pro- 
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portionally  higher  and  the  vault  proportionally  lower  and  so  op, 
but  the  species  are  so  different  from  each  other  that  they  never, 
even  in  fragments,  can  be  mistaken  for  each  other,  and  no  light 
would  be  thrown  upon  them  by  pursuing  the  comparison.  And 
so  it  will  be  found  by  comparing  it  with  any  other  defined  species,    s 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Keokuk  Group,  in 
Brown  county,  Kentucky,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

AGARICOCRINUS    ARCULA,    n.   sp. 

Plate  III,  Fig.  7,  basal  view  of  a  large  specimen;    Fig,  8,  sttm- 
mil  view  of  a  small  specim4^n:   azygous  view  of  the  same. 

Species  medium  size  and  preserving  all  the   characters   ascribed 
to  it,  in  numerous  specimens.     Calyx  deep,  subconical;  outline,  sub-    ' 
pentagonal.     All   of   the   plates  of  the  calyx  are  flattened  or  con- 
cave,  and  conform    to   the  outline  of  the  calyx,  none  of  them  are 
convex. 

Basals  small,  entirely  hidden  bv  the  column,  that  is,  they  form 
a  little  cup  which  is  filled  by  the  column,  while  the  first  primary 
radials  rest  upon  the  top  of  the  cup.  First  primary  radials  rather 
longer  than  wide,  a  small  part  abruptly  bent  into  the  columnar 
concavity,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  somewhat  irregular  in  outline,  quadrangular,  and  fully  as 
long  as  wide.  Third  primary  radials  larger  than  either  the  first 
or  second,  three  hexagonai,  two  pentagonal,  axillary,  and  support 
on  each  superior  sloping  side  two  secondary  radials,  which  gives 
to  this  species  ten  arms.  The  arms  are  composed  of  a  double 
series  of  short  plates,  from  the  commencement,  united  by  the 
usual  zigzag  suture. 

There  are  three  plates  in  each  regular  interradial  area.  The 
first  is  an  elongated  octagonal  plate  that  rests  between  the  supe- 
rior sloping  sides  of  the  first  primary  radials  and  separates  the 
second  and  third  primary  radials  and  is  followed  by  two  narrow 
elongated  plates  that  separate,  in  part,  the  third  primary  radials, 
and  both  secondary  radials  and  unite  with  two  plates  belonging  to 
the  vault.  There  are  seven  plates,  in  the  azygous  area.  The  first 
one  is  in  line  with  the  first  primary  radials,  but  somewhat  longer 
and  narrower.  It  is  followed  by  three  plates,,  that  separate  the 
primary  and  first  secondary  plates,  and  are  of  nearly  the  same 
size.  The  third  racge  consists  of  three  plates,  the  middle  one  of 
which  is  the  widest,  that  separate  the  second  secondary  radials 
and  unite  with  the  plates  of  the  vault 
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The  vault  is  subpyramidal  and  flattened  in  the  interradial  areas. 
There  is  a  large  tumid  plate,  at  the  apex  of  the  vault,  which  is 
Burrounded  by  six  large  convex  plates  and  three  small  plates,  at 
the  top  of  the  azygous  area.  There  is  a  single  large  tumid  plate 
over  the  lower  part  of  each  ambulacral  area.  These  large  plates 
cover  the  ambulacral  canals,  where  they  unite,  in  each  radial 
series.  All  other  plates  in  the  vault  are  smaller  than  those  de- 
scribed, polygonal,  vary  much  in  size,  some  are  convex  but  they 
are  generally  flat.  The  azygous  area  is  covered  with  numerous 
small  plates,  is  longitudinally  convex  centrally  and  has  an  azygous 
opening  in  the  superior  part  of  the  central  elevation. 

This  species  is  distinguished  from  all  others  heretofore  described 
by  the  number  and  form  of  the  regular  interradials,  by  the  num- 
ber and  form  of  the  azygous  plates  and  by  having  ten  arms. 
Other  differences  are  conspicuous  when  it  is  compared  with  other 
ten- armed  species. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Keokuk  Group,  in  Ten- 
nessee, and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

CYLICOCRINUS    (?)    INDIANEN8I8,   n.   Sp. 

Plale   IV,   Fig,  20,  basal   view;   Fig.   21,    azygous  side;  Fig.  22, 

opposite  view. 

There  is  doubt  about  the  generic  reference  of  this  specie^,  but, 
notwithstanding  the  wide  variation  from  the  type  species,  in  the 
absence  of  a  knowledge  of  the  vault,  we  have  concluded  so  to  refer 
it,  rather  than  to  coin  a  new  generic  name.  The  calyx  is  broadly 
rounded  below  and  slightly  constricted  toward  the  top,  though 
somewhat  eemi-elliptical,  in  outline.  Width  about  one  and  a  half 
times  the  height  Plates  convex  and  more  or  less  nodose.  Column 
small  and  round. 

Basals  three,  equal,  and  forming  an  hexagonal  disc  having  three 
re-entering  angles  and  having  a  width  from  three  to  four  times 
the  diameter  of  the  column.  Each  basal  plate  bears  two  spines 
that  are  directed  downward  around  the  column,  and,  upon  the 
apices  of  which,  the  calyx  will  stand.  The  first  primary  radials 
are  very  large,  a  little  wider  than  high,  three  hexagonal,  two  hep- 
tagonal.  Second  primary  radials  quadrangular  and  more  than 
twice  as  wide  as  high.  Third  primary  radials  about  the  same 
size  as  the  second,  pentagonal,  axillary  and  support  on  each  upper 
sloping  side  the  secondary  radials.  Our  specimen  preserves  ouly 
one  secondary  radial  in  each  series,  but,  as  it  does  not  show  an 
ambulacral  notch,  it  is  believed  there  are  two  and  that  the  second 
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one  bears  the  free  arms.  Evidently  there  were  only  ten  arms  in 
this  species. 

There  are  three  plates  in  each  regular  iuterradial  aiea,  one  large 
plate  followed  by  two  small  ones  that  are  bent  inward  and  evi- 
dently unite  with  the  plates  of  the  vault,  though  none  of  the 
vault  is  preserved  in  our  specimen.  The  first  plate  is  larger  than 
the  second  and  third  primary  radials  together,  but  only  about 
two-thirds  as  large  as  a  first  primary  radial.  The  first  azygous 
plate  is  in  line  with  the  first  primary  radials,  and  slightly  longer 
and  narrower.  It  is  followed  by  three  plates  in  the  second  range 
and  four  in  the  third  range,  beyond  which  our  specimen  is  not 
preserved. 

Found  in  the  Niagara  Group,  at  St  Paul,  Indiana,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 

Family  PLATYCEINID^. 

PLATYCRINUS   VA80ELLUM,    n.   Sp. 

Plate  II,  Fig.  16,  basal  view;  Fifj.  17,   azygous    side    view;  Fig. 

18,  summit  view  of  the  same  specimen. 

Species  medium  size.  Calyx  broadly  rounded  below,  somewhat 
half  gl'./bular  in  form  and  about  twice  as  wide  as  high.  Surface 
covered  with  nodes.     Sutures  beveled.     Column  small. 

The  basals  form  a  pentagonal  disc,  having  a  width  equal  to 
about  three  times  the  diameter  of  the  column.  The  cicatrix  for 
the  attachment  of  the  column  slightly  concave.  The  small  basal 
bears  three  nodes  and  the  larger  basals  four  or  five  each,  as  they 
are,  in  part,  broken,  as  shown  in  figure  16,  it  is  not  clear  whether 
they  had  four  or  five.  The  calyx  \^ill  stand  on  the  points  of 
these  nodes.  First  radials  slightly  wider  than  high,  expand  up- 
ward, moderately  convex  toward  the  articulating  ecar,  three 
heptagonal,  two  hexagonal.  The  articulating  scar  for  the  second 
radial  is  a  little  more  than  one-third  of  the  width  of  the  plate, 
from  each  side  of  which  the  plate  slopes  to  the  suture.  Each 
plate  is  ornamented  with  nine  nodes  arranged  as  follows:  Two 
lines  of  three  nodes  each  radiate  from  .  oelow  the  middle  part  of 
the  second  radial  to  the  inferior  lateral  angles  of  the  plate,  one 
node  is  in  the  middle  of  the  lower  part  of  the  plate,  and  there  is 
one  near  each  of  the  superior  lateral  angles  of  the  plate.  The 
second  radial  is   very  thin,    triangular,  directed    horizontally,  axil- 
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lary  and  supports  upon  its  outer  sloping  sides  the  free  arms. 
There  are,  therefore,  ten  arms  in  this  species.  The  arms  are 
small  and  the  first  plates  are  directed  horizontally. 

Interradials  large,  convex  and  each  one  bears  a  central  node. 
Vault  slightly  convex  and  covered  with  rather  large,  polygonal, 
convex  plates,  each  one  of  which  bears  a  central  node.  The 
azygous  orifice  is  submarginal,  surrounded  by  seven  plates,  the 
larger  one  of  which  stands  nearly  upright  on  the  edge  of  the 
azygous  interradial. 

This  species  is  distinguished  by  the  surface  ornamentation,  large, 
convex,  nodose  inter-radials,  and  position  and  character  of  the 
azygous  orifice,  and  small,  horizontally  directed  second  radials,  and 
ten  arms. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  £eokuk  Group,  in 
Tennessee,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

MACR08TYL0CRINU8   INDIANEN8I8,   U.   sp. 

Plate  III.,  Fig.  23,  side  view. 

Calyx  semi-elliptical  in  outline.  Sutures  beveled.  Surface  sculp- 
tured in  longitudinal  and  transverse  lines,  depending  on  the  shape 
of  the  plate,  but  not  radiately  sculptured  from  a  central  point  on 
any  of  the  plates. 

Basals  three,  one  about  half  the  size  of  either  of  the  others, 
and  together  forming  a  little  cup,  that  bears  a  very  small  cicatrix 
at  the  base  for  the  attachment  of  a  very  small  column.  First 
radials  large,  about  as  wide  as  high,  three  heptagonal  and  two 
hexagonal.  Second  radials  very  small,  short,  quadrangular,  about 
three  times  as  wide  as  high.  Second  and  third  radials  together 
about  half  as  large  as  the  first.  Third  radials  about  the  same 
size  as  the  second,  pentagonal,  axillary,  and  bearing  upon  each 
upper  sloping  side  a  single  secondary  radial.  We  have  three 
specimens  belonging  to  this  species  and  none  of  them  have  more 
than  a  single  secondary  radial  and  that  appears  to  have  supported 
an  arm,  though  no  part  of  an  arm  is  preserved  on  either  of  the 
specimens,  neither  is  any  part  of  the  vault.  The  species  evidently 
possessed  only  ten  arms. 

The  first  inter-radial  is  a  narrow,  elongated  plate,  resting  be- 
tween the  lateral  sides  of    the  first  radials  and    extQudipg  as  high 
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as  the  third  radial.  It  is  presumed  tb&t  it  was  followed  by  two 
small  plates,  but  they  are  not  preserved  in  either  of  our  specimens. 

This  species  is  so  different  from  all  the  species  heretofore 
described  that  even  a  fragment  of  it  can  be  distinguished,  and  no 
comparison,  therefore,  with  either  of  them  is  necessary. 

Found  in  the  Niagara  Group,  at  St.  Paul,  Indiana,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 

Family  RHODOCEINID^. 

AROH^OOBINUS   KNOXENSIS,   n.   sp. 

Plate  III,    Fig.    10,  basal  view;  Fig.  11,  azygous  view;  Fig.  12, 
summit  view,  the  matrix  covers  the  sutures  of  some  of  the  plaies. 

Species  rather  large.  Calyx  bowl-shaped,  subpentagonal  in  out- 
line, about  one-half  wider  than  high.  Badial  ridges  not  defined. 
Plates  highly  convex  and  each  one  bearing  a  central  node  and 
some  of  the  largest  plates  bearing  two  or  three  nodes.  Sutures 
beveled.  Surface  granular.  Columnar  cavity  rather  small  and 
subpentagonal  in  outline. 

Basals  small  and  hidden  by  the  column.  They  form  a  small 
cup  which  is  filled  with  the  end  of  the  column,  and  on  the  top  of 
which  the  subradials  rest.  Subradials  large,  longer  than  wide, 
abruptly  bent  into  the  columnar  cavity  and  upward  between  the 
under  sloping  sides  of  the  first  radials.  The  azygous  subradial  is 
octagonal,  the  others  heptagonal,  by  reason  of  three  plates  in  the 
azygous  area  touching  the  subradial,  while  only  two  toqch  it  in 
the  other  areas.  The  summit  is  not  truncated  in  the  regular 
areas  and  only  minutely  in  the  azygous  area.  The  first  primary 
radials  are  smaller  than  the  subradials,  about  as  high  as  wide; 
each  one  is  heptagonal.  The  inferior  angle  is  sunk  in  a  pit 
formed  by  it  and  the  adjacent  lateral  angles  of  the  subradials. 
Second  primary  radials  more  than  half  as  large  as  the  first,  three 
heptagonal  and  two  hexagonal,  each  one  wider  than  long.  Third 
primary  radials  very  small,  of  unequal  size,  generally  about  one- 
third  as  large  as  the  second  primary  radials,  one  hexagonal,  the 
others  pentagonal,  axillary,  and  support  on  each  upper  sloping 
side  two  small  secondary  radials.  There  are,  therefore,  ten  arms 
in  this  species  and  ten  ambulacral  openings  to  the  vault.  There 
are  no  intersecondary  radials. 
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In  each  regular  interradial  area  there  is  a  large  central  plate, 
which  is  surrounded  in  some  areas  by  seven  plates,  and,  in  other 
areas,  by  eight  plates,  and  above  these  there  are  three  or  four 
plates  that  may  be  said  to  belong  to  the  calyx,  but  they  graduate 
into  the  plates  of  the  vault  without  any  distinct  line  of  sepeuration. 
In  fact,  the  area  is  continuous  with  the  vault  The  azygous  in- 
terradius  differs  from  the  other  areas  only  in  being  a  little  wider 
and  containing  a  few  more  plates.  The  central  plate  is  some- 
what larger  than  in  the  other  areas  and  slightly  truncates  the 
subradial,  and  is  surrounded  with  eight  other  small  plates.  On 
each  superior  lateral  side  of  the  ring  thus  formed  by  the  eight 
plates,  there  are  four  plates,  and  above  these  there  or  three  or 
four  plates  that  may  be  said  to  belong  to  the  calyx,  but  they 
graduate  into  the  plates  of  the  vault  without  any  line  of  sep- 
aration. 

The  vault  is  moderately  convex  over  the  ambulacral  canals  and 
slightly  depressed  in  the  interradial  areas.  It  is  covered  with 
rather  large  polygonal  plates,  each  of  which  bears  a  central  node. 
Part  of  the  matrix  is  on  the  summit  of  our  specimen  so  as  to 
present  the  delineation  of  all  the  plates,  as  may  be  seen  in  the 
illustrations.     There  is  a  small  subcentral  proboscis. 

This  species  is  distinguished  by  its  interradial  areas  alone  from 
all  other  describf  d  species.  Indeed,  it  is  quite  peculiar  in  many 
respects,  and  no  comparison  is  necessary  with  any  that  has  been 
described. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Trenton  Group,  in  Knox 
county,  Tennessee,  and  now  in  the  collection  of  Wm.  F.  E.  Gur- 
ley. 

QILBEBTSOOBINUS   GBEENEI,  n.   sp. 

Plate  III,  Fig.  13,  basal  view;  Fig.  14,  side  view;  Fig.  15,  sum-^ 

mil  of  the  same  specimen,  pari  of  the  vault  is  broken 

away  and  two  pieces  are  chipped  from  the  base. 

Calyx  broadly  truncateS  at  the  base  and  summit,  subpentagonal 
in  transverse  section,  constricted  below  the  arms,  height  and  width 
subequal.  Badial  ridges  rounded.  Spines  on  the  first  radials 
directed  downward  at  an  angle  of  forty-five  degrees,  and  base  de- 
pressed so  the  calyx  will  rest  on  the  points  of  these!  spines.  The 
first  interradials  are  also  spine-bearing  and  all  other  plates  slightly 
convex.    Column  round  and  pierced  by  a  cinque  foil  canal. 
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Basal  plates  depressed,  anchylosed  and  form  a  pentagonal  disc 
about  two  and  a  half  times  as  wide  as  the  diameter  of  the  column. 
Subradials  a  little  the  largest  plates  in  the  calyx,  hexagonal,  with- 
out reference  to  any  division  of  the  basal  disc,  length  and  width 
nearly  the  same,  almost  wholly  within  the  basal  concavity,  not 
visible  in  a  side  view.  First  radials  slightly  smaller  than  the  sub- 
radials, heptagonal,  a  little  wider  than  long,  rest  on  the  outer  rim 
of  the  truncated  base  of  the  calyx,  and  each  one  bears  a  short 
central  spine,  which,  by  reason  of  the  position  of  the  plate,  is 
directed  downward  at  an  angle  of  about  forty-five  degrees.  Second 
primary  radial  smaller  than  the  first,  longer  than  wide,  hexagonal, 
inferior  lateral  sides  the  longest,  most  convex  in  the  central  part. 
Third  primary  radials  very  little  smaller  than  the  second  and  a 
little  less  convex,  It^ngth  and  width  subequal,  part  of  them  hep- 
tagonal, others  hexagonal,  and  support  on  each  superior  sloping 
side  two  secondary  radials,  and  in  one  ray  shown  in  our  specimen 
there  are  three  secondary  radials.  The  secondary  radials  are  sub- 
equal  in  size  and  somewhat  smaller  than  the  third  primary  radials. 
The  last  secondary  radials  bear  the  cicatrix  for  the  support  of  the 
arms,  at  the  top  of  which  there  is  an  ambulacral  orifice.  There 
are,  therefore,  ten  arms  and  ten  ambulacral  openings  to  the  vault 
in  this  species. 

There  are  three  intersecondary  plates  in  each  area,  due  fol- 
lowed by  two,  which  unite  with  the  plates  of  the  vault,  without 
any  distinct  line  of  separation.  These  two  plates,  at  their  inferior 
ends,  separate  the  superior  ends  of  the  second  secondary  radials, 
and  their  superior  ends  separate  the  ambulacral  orifices,  and 
interlock  with  the  plates  of  the  vault. 

There  are  only  two  regular  interradial  areas  completely  pre- 
served in  our  specimen  and  each  of  these  contains  thirteen  plates. 
The  first  plate  is  a  little  smaller  than  a  first  primary  radial,  hex*ig- 
onal,  rather  wider  than  long,  broadly  truncates  a  subradial,  bears 
a  short  central  spine,  and  is  followed  by  three  plates  in  the  sec- 
ond range.  There  are  also  three  plates  in  the  third  range  and 
above  these  there  are  three  ranges  of  two  plates  each,  the  last 
two  of  which  are  surmounted  with  two  plates  belonging  to  the 
under  side  of  the  so-called  pseudo-brachial  appendages. 

The  vault  is  nearly  flat,  gently  convex  over  the  ambulacral 
areas  and  slightly  depressed,  in  the  interradial  areas,  until  the 
depression  is  cut  short  by  the  so-called  pseudo-ambulacral  append- 
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ages.  The  vault  is  covered  with  small  polygonal  plates.  The 
azygous  opening  is  not  preserved  in  our  specimen.  The  words 
*'pseudo-ambulacra\  appendages*'  are  qoite  errDneous,  when  applied 
to  this  species  or  to  the  genus  to  which  it  properly  belongs.  If 
we  now  turn  our  attention  to  the  vault,  which  is  well  shown  in 
the  illustration,  we  see  the  ambulacral  areas,  the  ambulac^ral 
openings,  and  the  plates  in  the  intersecondary  areas  connecting 
with  the  vault,  as  the  same  parts  may  be  seen  in  other  genera. 
The  depressions  in  the  interradial  areas  are  the  same.  In  other 
genera  we  have  two  orifices  and  sometimes  four,  six,  or  eight 
penetrating  the  vault  between  the  arms,  which  have  been  sup- 
posed by  some  to  be  ovarian  apertures,  and  this  view  is  supported 
by  the  established  fact  from  numerous  observations,  that  they  are 
excurrent  orifices.  They  are  the  same  in  the  species  under  con- 
sideration, the  differeDce  being,  that  in  this  species,  small  plates 
covering  these  **ovarian  apertures'*  are  continued  so  as  to  cut  off 
the  interradial  depressions,  and  present  the  ends  of  the  canals 
upon  the  outer  edge  or  beyond  the  outer  edge  of  the  plates  of  the 
calyx,  while  in  other  genera  and  species  the  ''ovarian  apertures" 
are  confined  to  the  plates  of  the  vault,  and  open  guttt^rs  lead 
from  them  across  the  platen  to  the  outer  margin  of  the  plates  of 
the  calyx.  The  structure  of  these  orifices  we  have  fully  defined 
in  various  species  of  Dolaiocrinus  and  Baiocriuus,  and  very 
clearly  they  are  not  ''pseudo-ambulacral  appendages"  in  those  gen- 
era, and  for  the  same  reason,  we  think,  they  are  not  in  the  spe- 
cies before  Us. 

This  species  is  congeneric  with  the  species  first  described  by 
Hall  as  Trematocrinus  spinigerus  and  subsequently  refer?  ed  by 
him  to  GilbertsocrinuSj  and  later  referred  to  Gilberfsocrinus  by 
Whitfield.  It  is  not  a  GoniasleroidocrinuSy  and  if  belonging  to 
any  defined  genus,  it  is  to  Gilberlsocrinus.  We  have  no  speci-* 
mens  belonging  to  the  type  of  OilbeHsocrinus  for  comparison, 
and  the  definitions  and  illustrations  by  English  authors  are  very 
obscure  and  unsatisfactory.  It  is  very  plain,  however,  that  GiU 
bertsocrtnus  and  Goniasteroidocrinus  are  distinct  genera,  and 
that  our  species  is  nearer  Gilberlsocrinus  than  Goniasteroidocri- 
nus. It  is  quite  probable  tliat  Gilberlsocrinus  is  confined  to  the 
subcarboniferous  rocks  of  Europe,  and  is  not  an  American  genus, 
and  that  Gilberlsocrinus  spinigerus  and  the  two  species  described 
in  this  Bulletin  belong  to  an  undefined  Devonian  genus.     We  are 
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not  willing,  however,  to  propose  a  new  generic  name  until  some 
author  ehall  properly  define  Qilbertsocrinus  or  until  we  may  have 
an  opportunity  to  examine  a  specimen  belonging  to  the  type 
species  in  order  to  be  assured  that  two  genera  are,  in  fact,  in- 
cluded under  one  name.  We  use  the  name  Qilbertsocrinus,  there- 
fore, provisionally. 

This  species,  when  compared  with  O.  spinigerus,  differs,  in  hav- 
ing two  plates  in  the  second  intersecondary  range  instead  of  one, 
in  having  two  plates  in  each  of  the  three  superior  ranges  in  the 
regular  interradial  areas  instead  of  only  one  in  part  of  them,  in 
the  form  of  the  third  primary  radials,  in  having  a  spine  on  the 
first  interradial  plate,  and  in  other  peculiarities  that  distinguish 
species. 

Found  in  the  Hamilton  Group  near  Charleston,  Indiana,  and 
now  in  the  collection  of  W«n.  F.  R  Gurley.  The  specific  name  is 
in  honor  of  its  discoverer,  Prof.  G.  K.  Greene,  the  well  known 
collector  at  New  Albany,  Indiana. 

GILBEBT80CBINU8    INDIANENSIS,  n.   Sp. 

Plate  Illf  Fig.  16,  basal  view  of  a  specimen  preserving  some  com- 
plete spines;  Fig.  17,  basal  view  of  another  specimen;  Figs,  18 
and  19,  lateral  views  of  same;  Fig.  20,  basal  view  of  a 
small  specimen  probably  belonging  to  the  same 
species'.  Fig.  21,  summit  view  of  same; 
Fig.  22,  lateral  view  of  the  same 
specimen    with    inter- 
radial  plates  an- 
chylosed. 

Calyx  truncated  at  the  base  and  summit,  subpentagonal,  in 
transverse  section,  broadly  constricted  below  the  arms,  height  and 
width  subequal.  Radial  ridges  angular.  Very  long  spines  on  the 
first  and  second  radials  and  also  on  the  first  interradials.  Basal 
cavity  broad  and  deep.  Column  round  and  pierced  by  a  cinque- 
foil  canal.  When  compared  with  Gilbertsocrinus  greenei,  in  the 
above  particulars,  it  will  be  found  to  have  more  angular  radial 
ridges,  longer  spines,  deeper  basal  concavity,  and  spines  on  the 
second  radials  that  do  not  exist  in  that  species.  In  the  latter  re- 
spect it  agrees  with  Qilbertsocrinus  spinigerus,  but  not  in  the  other 
respects. 
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Basal  plates  very  much  depressed,  anchylosed,  and  form  a  pen- 
tagonal disc,  less  than  twice  as  wide  as  the  diameter  of  the  col- 
umn. Subradials,  the  largest  plates  in  the  calyx,  hexagonal,  longer 
than  wide,  almost  wholly  within  the  basal  concavity,  and  not  vis- 
ible in  a  side  view.  First  radials  rather  smaller  than  the  subradials, 
heptagonal,  about  as  wide  as  long,  rest  on  the  outer  rim  of  the 
truncated  base  of  the  calyx,  and  each  one  bears  a  long,  slender, 
central  spine,  which,  by  reason  of  the  position  of  the  plate,  is 
directed  downward,  at  an  angle  of  from  thirty  to  forty- five  degrees, 
and  on  the  points  of  which  the  calyx  may  be  made  to  stand. 
Second  primary  radials  smaller  than  the  first,  longer  than  wide, 
hexagonal,  inferior  lateral  the  longest  and  each  one  bears  a  long 
central  spine  directed  horizontally.  Third  primary  radials  less 
than  half  the  size  of  the  second,  and  longer  than  wide.  This  is  as 
far  as  the  plates  are  preserved  in  the  two  larger  specimens,  which 
we  have  illustrated,  and  that  far  they  seem  to  agree  with  the 
smaller  specimen.  The  interradial  areas  to  this  height  appear  to 
agree  substantially  with  O,  greenei.  Two  of  the  interradial  areas 
are  like  the  one  represented  in  Figure  18  and  three  of  them  are 
like  the  one  represented  in  Figure  19.  From  this  point  to  the 
summit  we  will  look  at  the  small  specimen  and  note  how  it  differs 
from  G.  greenei.  The  plates  in  the  intersecondary  and  interradial 
areas  are  anchylosed,  but  the  intersecondary  areas  are  proportion- 
ally longer  and  the  interradial  areas  shorter,  and  hence,  it  would 
appear,  that  there  are  more  plates  in  the  intersecondary  areas  in 
this  species  than  in  O.  greenei^  but  this  is  estimating  on  space, 
and  if  we  could  see  the  plates,  their  size  might  govern  instead  of 
space. 

The  vault,  however,  is  quite  different  in  this  species  from  what 
it  is  in  (r.  greenei.  The  vault  is  covered,  in  this  species,  by 
minute,  almost  granular  convex  plates,  which  gives  it  quite  a  dif- 
ferent aspect.  Although  the  specimen  is  much  smaller,  the  plates 
are  at  least  fifty  per  cent,  more  numerous,  in  this  species  than  in 
that.  The  interradial  areas  are  much  more  depressed  and  the 
ovarian  canals  (if  it  be  proper  to  call  them  by  that  name)  project 
much  farther  beyond  the  margin  of  the  calyx,  in  this  species  than 
they  do  in  G.  greenei,  and  they  are  proportionally  larger,  and 
occupy  more  space  between  the  ambulacral  openings.  The  vault 
of   our    specimen    preserves  part    of    the  azygous  apertures  which 
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is  located  on  an  ovate  elevation.  The  vault  of  this  species  is  alto- 
gether different  from  that  iu  Oilberlsocrinus  spinigeriis  so  that  no 
comparison  with  it  is  necessary. 

Found  in  the  Hamilton  group,  at  Charleston,  Indiana,  and  now 
in  the  collection  of   Wm.  F.  E.  Gurlev. 

Family  TAXOCRINID^. 

ONYCHOCKINUS   PULASKIEN8IS,   n.   sp. 

Plate  IV,  Fig,  1,  view  opposite  the   azygous  side,  with  four  and 

one-third  inches  of  the  column:  Fig.  2,  azygous  side  of  the 

same  specimen  without  the  column,  the  specimen 

is    compressed    antero-posteriorly^   which 

makes  the  head  appear  too  wide. 

Species  large  and  robust.  Calyx  very  low,  saucer-shaped.  Plates 
finely  granular.  Sutures  distinct  Colamn  very  large  and  within 
sixth-tenths  of  an  inch  of  the  calyx,  tapering  and  composed  of  very 
thin  plates,  but  below  that  composed  of  thick  plates,  some  thicker 
than  others  and  projecting  beyond  them,  but  not  regularly  alter- 
nating at  all  times,  though  becoming  more  regular  in  this  respect 
an  inch  or  two  below  the  calyx.  It  is  somewhat  elliptical  and 
pierced  by  a  long-rayed  stellate  canal. 

Basals  covered  by  the  column.  Subradials  very  short  and  supe- 
rior angles  obtuse.  Primary  radials  four  in  each  ray  and  diffeiing 
but  little  in  size,  the  first  and  fourth  are  the  longer  and  subequal. 
Each  one  is  wider  than  high  and  the  third  one  is  nearly  twice  as 
wide  as  high.  The  sutures  are  transverse.  The  fourth  plate  in 
each  ray  is  axillary  and  supports  the  second  series  of  radials,  the 
plates  of  which  are  very  long,  quite  as  long  as  those  in  the  first 
series,  excepting  the  first  and  fouith.  In  one  of  the  rays  of  our 
specimen,  seven  of  the  plates  are  preserved  as  shown  in  figure  1, 
and  a  small  armlet  is  thrown  off  from  the  fifth  plate. 

One  interradial  is  preserved  in  three  of  the  areas,  and  there 
may  not  have  been  any  more,  except  in  the  azygous  area,  where 
there  were  evidently  several  small  plates,  in  addition  to  the  one 
preserved.  " 

There  is  no  described  species  for  v  hich  this  one  might  be  mis- 
taken and  hence  there  is  no  necessity  for  drawing  comparisons. 

Found  by  Prof.  A.  G.  Wetherby  in  the  Kaskaskia  Group,  in 
Pulaski  county,  Kentucky,  and  now  in  the  collection  of  Wm.  F. 
E.  Gurley. 
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TAXOORINUS    WETHERBYI,   n.    sp. 

Plate  IV,  Fig.  3,   basal   view,  azygous    side   down;   Fig.  4,  view 

opposite  the  azygous  side;  Fig,  5,  summit  view  of 

same  specimen,  having  the  ends  of  the 

arms  obscured  by  the  matrix. 

This  species  is  founded  upon  two  specimens  presenting  the  same 
general  characters,  shown  by  the  illustrations,  and  while  the  first 
impression  may  be,  that,  they  are  compressed  longitudinally,  yet  a 
close  examination  does  not  reveal  any  displaced  plates,  and  the 
mgular  infolding  of  the  arms  leads  to  the  conclusion,  that  they 
are  very  little,  if  any,  out  of  their  normal  condition.  That  being 
true,  the  calyx  is  very  short  and  broadly  expanded.  The  radial 
ridges  are  rounded  and  the  interradial  areas  flattened  or  depress- 
ed, giving  a  pentagonal  outline  to  the  calyx  as  seen  from  below, 
but  a  rounded  outline  when  the  infolded  arms  are  seen  from  above. 
The  surface  of  the  plates  is  finely  granular  and  the  sutures  are 
distinct. 

Basals  covered  by  the  column.  Subradials  very  short  and  su- 
perior angles  obtuse.  Primary  radials  four,  in  each  ray,  broadly 
rounded  and  diflfering  very  little  in  size.  The  sutures  are  trans- 
verse without  any  overlapping.  The  fourth  plate  in  each  ray  is 
axillary  and  supports  upon  each  superior  sloping  side  two  second- 
ary radials.  The  secondary  radials  are  only  a  little  smaller  than 
the  primary.  The  second  secondary  radials  are  axillary  and  the 
proximal  sides,  in  each  radial  series,  support  two  tertiary  radials, 
the  last  of  which  are  axillary  and  support  a  quaternary  series  of 
plates  above  which  rays  again  divide,  the  distal  sides  support  four 
tertiary  radials  the  last  of  which  are  axillary  and  above  which  the 
radial  rays  again  divide.  The  above  method  of  division  is  with- 
out variation,  in  the  specimen,  illustrated,  except  in  one  instance, 
where  a  third  tertiary  radial  is  axillary  instead  of  the  second 
plate.  In  the  other  specimen  there  are  more  bifurcations  on  the 
third  tertiary  radial  in  the  distal  series  than  there  are  on  the 
fourth.  If  there  are  any  more  divisions  than  those  mentioned, 
they  are  covered  by  the  matrix.  By  the  divisions  above  men- 
tioned there  are  fourteen  arms  to  each  ray  or  seventy  arms  in  the 
species,  and  the  differences  in  the  rays  commence  in  the  tertiary 
radials,  above  which,  radial  differences  are  not  of  specific  impor- 
tance. 

—6 
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The  plates,  in  the  regular  interradial  areas,  are  of  almost  uni- 
form size.  In  the  best  preserved  areas  there  is  one  plate  in  the 
first  range,  two  in  the  second,  three  in  the  third  and  four  in  the 
fourth,  but  in  one  of  the  areas  there  are  only  three  plates,  in  the 
fourth  range.  The  fourth  range  curves  in  toward  the  vault  and 
it  would  seem,  therefore,  to  be  the  last  range  properly  belonging 
to  the  calyx.  There  is  one  plate  in  each  intersecondary  radial 
area,  which  will  necessarily  give  the  vault  a  pentagonal  outline, 
notwithstanding  its  rounded  appearance  when  we  look  at  the  in- 
folded arms.  The  only  plates  preserved  in  the  azygous  area  be- 
long to  the  small  column  of  hexagonal  plates  on  one  side  of  the 
area.  An  examination  of  the  primary  radial  plates  and  appear- 
ance of  the  specimens  lead  to  the  conclusion  that  this  area  is  de- 
pressed and  quite  different  from  the  other  areas  in  all  n:spects. 

This  species  is  so  different  from  all  others  that  no  comparison 
with  any  of  them  is  necessary  to  distinguish  it,  beside  it  is  the 
first  time  a  species  belonging  to  this  genus  has  been  described 
from  rocks  of  the  age  of  the  Kaskaskia  Group. 

Found  by  ProL  A.  G.  Wetherby,  in  whose  honor  we  have 
named  the  species,  iu  the  Kaskaskia  Group,  in  Pulaski  county, 
Kentucky,  and  now  in  the  collection  of  Wm.  F.  £.  Gurley. 

EMPEBOCBiyrs,  n.  gen« 

[Ety.  emperoSy  deformed;  krinon^  lily-] 

This  genus  is  proposed  to  receive  species  that  have  three 
basals,  five  subradials  and  regular  interradials,  bat  do  not  belong 
to  any  of  the  described  genera  in  the  family  Taxocrinidcv.  Basals 
three,  of  unequal  size.  Subradials  five,  three  heptagonal,  two 
hexagonal.  Primary  radials  two  in  each  ray.  Regular  interra- 
dials one  or  more  in  each  area.  Azygous  plates  two  or  more. 
The  radial  system  is  altogether  different  from  that  belonging  to 
any  other  genus,  in  the  family  Taxocriuidsp,  but  the  whole  struct- 
ure is  fundamentally  different,  in  all  other  respects,  from  all 
other  families  of  crinoids  and  hence  the  genus  is  placed  here,  at 
least,  provisionally.     Type  Emperocriuus  indianensis. 
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EMPEROCRINUS   INDIANENSIS,  n.   sp. 

Plate  IV,  Fig,  16,  basal  view;  Fig.  17,  azygous  side  view  of  the  same 
specimen,  the  plates  on  the  vault  are  covered  with  the  matrix. 

Calyx  very  low,  saucer-shaped,  truncated  at  the  base  or  flat- 
tened over  the  basal  and  subradial  area,  subpentagonal  in  outline. 
Plates  smooth  or  granular.  Column  round.  Columnar  canal 
cinque  foil. 

Basals  consist  of  two  plates  of  equal  size  and  one  much 
smaller;  together  they  form  a  flat  pentagonal  disc,  which  is  al- 
most covered  by  the  end  of  the  column.  Snbradials  are  of  about 
equal  size,  nearly  as  long  as  wide,  three  heptagonal,  two  hexag- 
onal. First  primary  radials  larger  than  the  subradials,  pentag- 
onal, having  two  inferior  sloping  sides  that  rest  between  the 
sloping  sides  of  the  subradials,  abutting  laterally  upon  the  inter- 
radials  and  being  truncated  entirely  across  the  superior  end. 
Second  primary  radials  of  almost  exactly  the  same  size  as  the 
first,  but  a  little  wider  and  turn  the  sloping  sides  in  the  opposite 
direction,  pentagonal,  axillary,  and  support  on  the  superior  slop- 
ing sides  two  secondary  radials.  This  gives  to  the  species  ten 
arms  and  ten  ambulacral  openings  to  the  vault.  The  arms  are  di- 
rected almost  horizontally,  but  no  part  of  them  is  preserved  in 
our  specimen. 

There  are  three  regular  interradials  in  each  area.  The  first  one 
truncates  a  subradial  and  separates  the  first  and  second  primary 
radials.  It  is  followed  by  two  plates  that  separate  the  first  sec- 
ondary radials  and  curve  over  and  unite  with  the  plates  of  the 
vault.  The  azygous  area  is  wider  than  the  regular  areas  and  con- 
tains four  plates.  The  first  one  is  larger  than  a  first  regular  in- 
terradial,  truncates  a  subradial  and  separates  the  first  and  second 
primary  radials.  It  is  followed  by  three  plates  in  the  second 
range  that  unite  with  the  plates  of  the  vault. 

The  vault  in  our  specimen  is  covered  with  the  lime  stone 
matrix,  so  that  the  plates  cannot  be  distinguished. 

Found  in  the  Niagara  Group  at  St.  Paul,  Indiana,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 


u 

Family  PTEROTOCRIXIDJl 

PTEB0T0CRIXU5   WETHEBBYL    D.   Sp. 

Plate  IV,  Fig.  0,  azygons  side    of  nn    almost  perfect  specimen 
ejccept    the    interhrnchial  plates  are  broken  off;    Fig.  7, 
fjfisal  view  oj  a^iother  sypecimen,  azygous  side  down^ 
and  having  the  interhrachials  broken:  Fig.  S, 
summit  view  of  the  same  showing  the  small 
plates  at  the  apex  of  the  vault;  Fig. 
9,  view  of  another  sj^ecimen  with 
the  arms  broken  off  so  as  to 
show  the  furrowed  vault 
and  sides  of  interbra- 
chials  that  are  some- 
what broken. 

Species  medium  size.  Cal^x  low,  saucer-shaped,  between  two 
and  three  times  as  wide  as  high,  broadly  constricted  in  the  re- 
gion of  the  primary  radials.  Surface  finely  granular.  Column 
small,  round,  deeply  inserted  and  having  a  very  minute  central 
canal. 

Basals  two,  each  pentagonal,  by  reason  of  being  slightly  trun- 
cated, at  one  angle,  by  the  azygous  plate,  and  together,  forming  a 
low,  subpentagonal  cup,  notched  at  one  angle,  by  the  azygous 
plate,  and  having  a  deep  central  depression  for  the  insertion  of 
the  column,  which  has  a  diameter  equal  to  about  one-fourth  the 
width  of  the  basal  pentagon.  The  columnar  cavity  is  funnel- 
shaped  and  has  a  rather  sharp  or  angular  rim.  First  primary 
radials  of  unei|ual  size  and  by  reason  of  the  truncation  of  two  of 
them  by  the  azygous  plate  very  unlike  in  outline.  They  are  from 
three  to  four  times  as  wide  as  long,  three  heptagonal  and  two 
hexagonal.  Second  primary  radials  small  triangular  plates  resting 
on  the  middle  part  of  the  straight  upper  face  of  the  first  radials 
and  each  occupying  from  one-fourth  to  one-fifth  of  the  width  of 
the  superior  face  of  a  first  radial  and  supporting  on  each  sloping 
lateral  side  part  of  a  first  secondary  radial.  There  is  only  a  sin- 
gle secondary  radial  in  each  series  and  it  is  more  than  twice  as 
wide  as  high,  irregularly  pentagonal,  and  rests  its  part  upon  the 
first  primary  radial  but  rarely  if  ever  extends  to  the  superior  lat- 
eral angle  of  it,  and  bears  upon  the  superior  side  a  tertiary  series 
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and  upon  the  superior  lateral  side  part  of  another  tertiary 
series  of  plates.  Prof.  Meek  called  the  tertiary  radials  in  this  genus 
brachials,  but  we  prefer  to  call  them  the  tertiary  radials,  because 
they  rest,  in  part,  upon  the  first  primary  radials  as  well  as  upon 
the  secondary  radials  and  constitute  part  of  the  calyx.  In  some 
rays  there  are  three  tertiary  radials  entering  into  and  forming  part 
of  the  calyx  and  in  other  rays  there  are  four,  and  these  are  fol- 
lowed by  the  free  arms.  In  the  series  resting  m  part  on  the  first 
primary  radials  there  are  usually  four  tertiary  radials,  and  in  the 
series  resting  upon  the  secondary  radials  there  are  three  tertiary 
radials.  The  first  four  or  five  plates  of  the  free  arms  are  very 
short  and  transverse  and  above  these  the  arms  are  composed  of  a. 
double  series  of  interlocking  plates.  Each  plate  bears  a  small 
pinnule.  The  arms  gradually  taper  and  are  depressed,  convex  or 
somewhat  flattened  externally.  There  are  twenty  arms,  four  be- 
tween interradials,  and  they  infold  at  the  top  leaving  the  apex  of 
the  vault  uncovered  and  the  interradials  extended  above  them. 

The  azygous  plate  is  quadrangular,  the  shorter  and  lower  lateral 
sides  rest  in  a  notch  at  the  angle  of  the  pentagon  formed  by  the 
basal  plates,  while  the  longer  convex  sides  truncate  the  inferior 
lateral  angles  of  the  two  first  primary  radials.  The  interradials, 
or  interbrachials,  as  they  are  usually  called,  consist  of  five  plates 
which  divide  the  arms  into  clusters  of  four  each.  They  are  leaf- 
like expansions,  each  of  which  rests  in  a  broad,  deep,  angular  fur- 
row in  the  vault,  and  projects  half  its  width  beyond  and  above 
the  arms,  where  it  is  thin  and  knife-like.  The  thicker  part  of 
each  plate  is  within  the  outer  margin  of  the  infolded  arms,  and 
the  shape  of  the  furrow  into  which  the  interradial  is  inserted  may 
be  seen  in  figure  9,  though  a  small  piece  of  the  interradial  is 
remaining  in  the  lower  part  of  the  furrow. 

The  vault  is  pyramidal  and  fluted  or  furrowed  and  covered  with 
large  plates.  In  the  lower  part  of  the  vault  the  plates  are  sharply 
angular  in  the  middle  part  and  separated  by  a  suture  in  the  bot- 
tom of  the  furrows,  but  higher  up  there  are  two  angular  ridges 
on  B  plate,  separated  by  a  flattened  space,  at  the  bottom  of  the 
furrow,  without  a  suture.  This  arrangement  breaks  the  continua- 
tion of  the  sutures  and  of  course  strengthens  the  vault.  The  apex 
of  the  vault  is  small  and  covered  with  quite  small  plates.  A 
Platyceras  or  other  Gastropod  could  not  attach  to  this  summit  on 
account  of  the  projecting  knife-like  edges  of  the  interradials. 
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This  species  is  so  different  from  all  others  that  no  comparison 
with  any  of  them  is  necessary  to  distinguish  it. 

Found  by  Prof.  A.  G.  Wetherby,  in  whose  honor  we  have  pro- 
posed   the    specific    name,    in    the    Kaskaakia  Group,  in    Pulaski 
county,  Kentucky,  and  now  in    the  collection  of  Wm.  F.  E.  Gur- 
ley. 

Family  POTEPJOCRINID.E. 

POTERIOCRINUS    VAGCLU8,   n.   sp. 

Plate  4f  Fig,  10,  azygous  side  on  the  left;  Fig,  11,  opposite  view 

of  same  specimen. 

Species  medium  size,  robust,  arms  coarse,  calyx  obconoidal, 
truncated  below,  about  as  long  as  wide;  sutures  distinct;  surface 
granular.  Column  large,  tapering  from  the  calyx,  and  composed 
of  moderately  thick  plates.     Columnar  canal  small. 

Basals  rather  large,  longer  than  wide  and  forming  an  obpyra- 
midal  cup.  Superior  angles  obtuse.  Subradials  rather  longer 
than  wide,  four  hexagonal,  one  heptagonal.  First  radials  wider 
than  long  and  truncated  the  entire  width  above.  Second  radials 
shorter  than  the  first  and  truncated  the  entire  width  above,  at 
which  point  the  five  arms  seem  to  have  become  free  without  the 
usual  gaping  sutures  or  other  special  provisions  for  a  free  move- 
ment. Above  the  second  radials  the  arms  continue  without  any 
apparent  decrease  in  diameter  to  the  first  and  probably  the  only 
bifurcation.  This  takes  place  on  the  eighth  plate  in  the  arm  on 
the  left  of  the  azygous  area,  on  the  sixth  plate  in  one  of  the  lateral 
arms  and  in  the  arm  opposite  the  azygous  area  the  eighth  plate  is 
cuneiform,  not  axillary,  and  beyond  this  it  is  not  preserved  in  our 
specimen.  The  other  two  arms  are  not  preserved  in  our  specimen 
as  high  as  the  place  of  bifurcation.  Probably,  the  arm  opposite 
the  azygous  area  remains  single  and  the  two  arms  not  preserved 
divide  as  in  the  first  two  above  described.  Two  of  the  arms  are 
preserved  as  high  as  the  twelfth  plate  aV)Ove  the  first  bifurcation 
without  any  evidence  of  another  division.  It,  therefore,  appears 
that  only  four  aims  divide  and  that  this  species  possesses  five 
arms  in  the  lower  part  and  nine  in  the  upper  part.  The  arms 
are  composed  of  short,  cuneiform  plates,  and  are  round  externally, 
showing  three-fourths  of  the  circumferance,  which  necessarily 
leaves  the  arm  furrows  very  narrow. 
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The  first  azygous  plate  Is  large,  longer  than  wide,  hexagonal, 
truncates  a  sabradial,  and  extends  as  high  as  the  second  radial. 
Beyond  this  neither  the  azygous  area  or  the  proboscis  is  pre- 
served, in  our  specimen,  but  there  are  numerous  scattering  plates 
belonging  to  the  proboscis  which  are  transversely  serrated. 

This  species  is  so  different  from  all  others  that  have  been 
described  that  no  comparison  is  necessary  with  any  of  them  to 
distinguish  it. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Kaskaskia  Group,  in 
Pulaski  county,  Kentucky,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

ZEACBINUS   PULASKIENSIS,   n.   Sp. 

Plate  4,  Fig.  12,  azygous  side;  Fig.  13,  opposite  view. 

Species  below  medium  size,  subcylindrical,  constricted  above  the 
calyx,  truncated  below  and  slowly  tapering  at  the  superior  end. 
Calyx  very  low,  broadly  truncated  and  depressed  below.  Surface 
smooth  or  finely  granular.     Column  very  small  and  round. 

Basals  deeply  sunken  so  as  to  be  hidden  by  the  column.  Sub- 
radials  longer  than  wide,  and  curve  into  the  basal  concavity  and 
upward  at  about  the  middle  part,  which  is  gently  rounded,  so  as 
to  show  the  superior  ends  in  a  side  view.  First  radials  about 
one  and  a  half  times  as  wide  as  high,  pentagonal,  truncated  the 
entire  width  above,  and  separated  from  the  second  plates,  which 
belong  to  the  free  arms  by  a  gaping  suture.  Second  plates  or 
first  arm  plates  longer  than  the  first  radials,  nearly  as  high  as 
wide,  constricted  in  the  middle  part,  and  truncated  the  entire 
width  above  in  a  line  more  or  less  inclined  for  the  support  of  the 
second  arm  plate,  which  is  short  and  cuneifonn.  There  are,  there- 
fore, only  five  arms  in  this  species.  The  arms  are  robust,  sub- 
fusiform  and  composed  of  a  single  series  of  short,  cuneiform 
plates.     The  pinnules  are  short  and  strong. 

The  first  azygous  plate  is  much  smaller  than  the  second,  and  is 
embraced  between  a  subradial  and  the  first  radial  on  the  right, 
without  extending  to  the  second  subradial  as  is  usual  in  this 
genus.  The  second  azygous  plate  is  longer  than  wide,  truncates 
a  subradial  and  curves  in  toward  the  vault  so  as  to  extend  very 
slightly  beyond  the  single  first  radial  on  the  left  The  third 
azygous  plate  rests  upon  the  first  and  curves  in  upon  the  vault 
at  the  top  of  the  first  radial.     The  fourth  azygous  plate  truncates 
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the  second.  What  appears  to  be  part  of  the  top  of  the  proboscis 
may  be  seen  at  the  sammit  of  our  specimen,  but  it  is  too  im* 
perfect  for  description. 

This  small  species  is  peculiar  and  so  different  from  all  hereto- 
fore descril>ed  that  tbe  five  arms  alone  will  always  identify  it. 

Found  by  Prof.  A.  G.  Wetherby  in  the  Easkaskia  Group,  in 
Pulaski  county,  Kentucky,  and  now  in  the  collection  of  Wm.  F. 
E.  Gurley. 

ZEACRINU8   DURABILI8,  n.   Sp. 

Plate  4,  Fig,  14,  azygous  side;  Fig.  15,  opposite  view. 

This  species  is  founded  upon  two  specimens,  in  about  an  equal 
state  of  pre8er\ation,  but  the  one  illustrated  is  oue-half  larger 
than  the  other.  The  species  is  small  and  short,  subovate  in  out- 
line, being  truncated  at  the  base,  sub  Fusiform  in  the  middle,  and 
tapering  toward  the  summit. 

Calyx  very  low,  rounded  and  depressed  below.  Plates  convex; 
sutures  distinct.     Surface  granular.     Column  small  and  round. 

Basals  sunken  so  as  to  be  hidden  by  the  column.  Subradials 
longer  than  wide  but  hardly  visible  in  a  side  view.  First  radials 
about  one  ani  a  half  times  as  wide  as  high,  pentagonal,  truncated 
the  entire  width  above,  and  separated  from  the  second  radials  by 
a  gaping  suture.  Second  radials  longer  and  larger  than  the  first, 
about  one-half  wider  than  high,  rounded  externally,  pentagonal, 
and  support  upon  each  superior  sloping  side  the  secondary  radials 
or  free  arms.  In  each  ray  adjoining  the  azygous  area,  there  is  a 
single,  long,  secondary  plate,  on  the  distal  side  of  the  second 
primary  plate,  that  i^  axillary  and  supports  an  arm  upon  each 
superior  side,  while  an  arm  arises  directly  from  the  proximal  side 
of  each  second  primary  radial.  This  arrangement  gives  to  each 
of  these  rays  three  arms.  The  lateral  rays  are  constructed  in  the 
same  way  and  each  bears  three  arms.  In  the  ray  opposite  the 
azygous  area  there  are  only  two  arms  which  are  supported  on 
the  upper  sloping  sides  of  the  second  primary  radial.  The 
species,  therefore,  has  fourteen  arms.  The  arms  are  short,  small, 
regularly  taper,  and  are  composed  of  small  cuneiform  plates.  The 
pinnules  are  short. 

The  first  azygous  plate  is  narrow,  elongated,  pentagonal,  rests 
between  two  subradials  and  the  first  radial  on  the  right,  and  abuts 
upon  the  second  and  third  interradials.     The  second  azygous  plate 
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is  larger  than  the  first,  hexagoaal,  truDcates  a  subradial,  and  ad- 
joins the  first  radial  and  parb  of  the  second  radial  on  the  left,  and 
the  first  and  third  azygous  plates  on  the  right,  and  is  truncated 
by  the  fourth  azygous  plate.  The  third  azygoos  plate  is  shorter 
than  the  second,  hexagonal,  truncates  the  first  azygous  plate,  and 
adjoins  the  first  apd  second  radials  on  the  right,  and  the  second 
and  third  azygous  plates  on  the  left,  and  supports  the  fifth 
azygous  plate.  The  fourth  azygous  plate  extends  slightly  above 
the  second  radial  on  the  left,  and  the  fifth  azygous  plate  some- 
what more  above  the  second  radial  on  the  right,  and  the  alternate 
arrangement  of  the  plates  continues  until  the  area  is  lost  in  the 
proboscis. 

This  species  is  distinguished  by  its  short  ovate  form  and  by 
having  fourteen  arms  as  well  as  by  less  important  characters. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Kaskaskia  Group  in 
Pulaski  County,  Kentucky,  and  now  in  the  collection  of  Wm.  F. 
E.  Gurley. 

BARYCRINUS  WA8HINGTONENSI8,   n.    Sp. 

Plate  IV,  Fig.  18,  azygous  side,  there  is  one  too  many  brachials 
in  the  ray  on  the  left;  Fig,  19,  opposite  mew. 

Species  robust,  medium  size.  Calyx  higher  upon  the  azygous 
side  than  upon  the  other,  somewhat  bowl-shaped,  one-half  wider 
than  high  on  the  azygous  side,  and  nearly  twice  as  wide  as  high 
on  the  opposite  side.  Plates  thick,  very  tumid  in  the  central  part, 
and  having  a  broadly  rounded  ridge  extending  to  each  adjoining 
plate,  thus  giving  the  calyx  a  radiately  sculptured  aspect  without 
depressions  at  the  angles  of  Ihe  plates. 

Basal  plates  form  a  pentagonal  disc  nearly  one-half  wider  than 
the  diameter  of  the  column,  and  show  the  radiating  surface  ridges 
even  on  the  narrow  area  surrounding  the  column.  Subradials 
large,  somewhat  unequal  in  size,  about  as  wide  as  high,  four  hex- 
agonal, one  heptagonal.  First  radials  of  unequal  size,  much  wider 
than  high.  Facets  for  the  reception  of  the  second  radials  con- 
cave, directed  somewhat  outward  and  not  extending  quite  to  the 
superior  lateral  angles.  Second  radials  very  thin  and  rounded 
externally.  Third  radials  a  little  longer  than  the  second,  axillary, 
and  support  upon  each  upper  sloping  side  strong  arms.  The  sec- 
ond and  third  radials  above  described  are  usually  called  brachials. 
The  ray  on  the  left  of  figure  13  there  shows  thres  brachials,  but 
—7 
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the  artist  mistook  a  slight  displacement  filled  with  stone  for  a 
plate,  and  there  should  have  been  only  two  brachials  in  the  figure. 
There  are,  therefore,  ten  arms  in  this  species,  two  from  each  ray. 
They  are  composed  of  long,  rounded  cuneiform  plates  that  bear 
numerous  armlets.  In  the  lower  part  of  the  arms  every  third 
plate  bears  an  armlet,  but  higher  up  every  second  or  alternate 
plate  bears  an  armlet  The  armlets  are  composed  of  short  plates 
and  look  like  small  arms. 

First  azygous  plate  is  quadrangular,  broadly  truncated,  a  sub- 
radial  separates  two  first  radials  and  rapidly  expands  to  the  sum- 
mit of  the  calyx.  The  other  azygous  plates,  vault  and  proboscis 
are  not  preserved  in  our  specimen. 

This  species  is  readily  distinguished  from  B.  formosus  by  the 
surface  ornamentation  and  absence  of  pits  at  the  angles  of  the 
plates,  as  well  as  by  comparison  of  the  specific  details.  It  is 
still  farther  removed  from  Barycrinus  blairi  and  Barycrinus 
boonvillehsis,  and  need  not  be  compared  with  any  other  described 
species,  as  there  is  none  for  which  it  might  be  mistaken. 

Found  in  the  Keokuk  Group  in  Washington  County,  Indiana, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

Family    DOLATOCRINID^. 

DOLATOCRINUS  CORPOR08U8,  n.  sp. 

Plate  V,  Fig.  1,  basal    view;    Fig.   2,  summit    view,   the  sutures 

between  the  plates  being  too  obscure  to  illustrate;  Fig.  5, 

azygous  side  of  the  same  specimen. 

Species  large.  Calyx  subhemispheroidal,  broadly  truncated,  at  the 
base,  and  constricted  below  the  arm  bases.  Radial  ridges  mere 
rounded  elevations  across  the  plates  which  are  interrupted  byjcen^. 
tral  nodes.  Surface  ornamented  with  numerous  radiating  ridges 
that  do  not  coalesce  in  the  centers  of  the  plates.  Column  large, 
round  and  having  a  remarkably  large,  cinque-foil  canal. 

Basal  plates  hidden  by  the  column  and  a  rounded  rim  that  sur- 
rounds it,  on  the  basals  and  at  the  commencement  of  the  first 
primary  radials.  First  primary  radials  wider  than  long  and  of 
unequal  size,  two  of  them,  on  the  azygous  side,  being  larger  than 
the  others,  as  shown  in  the  upper  part  of  figure  1.  Second  primary 
radials  large,  about  one-half  wider  than   long,  quadrangular,  sides 
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nearly  parallel.  Third  primary  radials  rather  longer  and  wider 
than  the  second,  pentagonal,  axillary  and  bear  upon  each  supe- 
rior sloping  side  a  single  secondary  radial.  The  secondary  radials 
are  of  unequal  size,  part  heptagonal  and  part  hexagonal,  and  bear 
upon  each  superior  sloping  side  four  tertiary  radials.  The  first 
tertiary  radials  are  moderately  large,  the  others  are  quite  short 
There  are,  therefore,  twenty  arms  and  twenty  ambulacral  openings 
to  the  vault  in  this  species.  There  are  no  intersecondary  or  inter- 
tertiary  plates. 

The  first  interradials  are  very  large  plates  and  have  nine  sides. 
They  are  followed  in  the  second  range,  by  a  single  plate,  which 
is  about  half  or  less  than  half  the  size  of  the  first.  In  some  of 
the  areas,  there  are  two  plates  and  in  others  three  plates,  in  the 
third  range,  that  connect  with  the  plates  of  the  vault  The  azy- 
gous  area  is  wider  than  either  of  the  regular  areas  and  the  first 
plate  is  the  largest  in  the  calyx  and  has  eleven  sides.  The  addi- 
tional sides  are  produced  by  abutting  against  the  first  tertiary  rad- 
ials, which  the  first  plate  in  the  regular  areas  does  not  reach.  It 
is  followed  in  the  second  range  by  a  single  plate  larger  than  the 
second  plate  in  the  regular  areas.  There  are  three  plates  in  the 
third  range  that  unite  with  the  plates  of  the  vault 

The  vault  is  moderately  convex  over  the  ambulacral  areas  and 
depressed  in  the  interradial  areas,  most  depressed  in  the  azygous 
area.  Most  of  the  sutures  between  the  plates  of  the  vault  are 
destroyed,  in  our  specimen,  but  where  the  plates  can  be  distin- 
guished, they  are  large.  The  proboscis  seems  to  be  complete,  in 
our  specimen,  and,  as  may  be  seen  in  the  illustrations,  the  plates 
are  merely  elevated  around  a  subcentral  azygous  opening.  There 
is  a  minute  orifice  on  each  side  of  each  arm  base,  which  we  sup- 
pose represent  the  ovarian  apertures,  but  they  are  so  small  for  so 
large  a  specimen  that  we  suppose  the  silicification  has  partly 
closed  them.  They  are  not  down  in  the  interradial  areas,  as  in 
other  species,  but  are  differently  located. 

The  general  form,  surface  ornamentation,  interradial  and  azy- 
gous areas  and  twenty  arms  will  readily  distinguish  this  species 
from  all  others  that  have  been  described.  It  is  a  marked  and 
beautiful  species. 

Found  in  the  Hamilton  Group,  at  Charlestown,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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DOLATOCRINUS   HAMMELLI,   D.    sp. 

Plate  F,  Fig.  4,  basal  vietc,  ihe  rim  around  the  cavity  is  a  little 
out  of  shape  in  the  specimen^  and  is  suhpentagonal  in- 
stead of  hexagonal;  Fig.  5,  side  view;  Fig.  6, 
summit  riew  of  the  same  specimen. 

SpecieH  medium  size.  The  specimen  illnstrated  is  the  smallest 
of  six  before  ns,  but  the  largest  is  not  more  than  one-fourth  more 
in  diameter.  Calyx  low,  basin-shaped,  specially  expanded  at  the 
arms,  from  three  and  a  half  to  four  and  a  half  times  as  wide  as 
highy  deeply  and  broadly  concave  below,  the  depression  extending 
to  the  third  radials.  Columnar  pit  funnel-shaped,  and  bounded 
externally  by  a  |>entagonal,  raised"  ridge  running  from  a  tubercle 
in~~£&e  middle  of  the  superior  part  of  each  first  radial  plate  to  the 
next  adjoining.  Radial  ridges  merely  sharp  elevations,  crossi^ 
the  plates  and  interrupted  by  sharp  nodes  at  the  center  of  .  each 
plate.  Surface  radiately  sculptured.  Column  round,  inserted  into 
the  cup  formed  by  the  basal  plates,  and  having  a  cinque.  Foil 
columnar  canal. 

Basal  plates  form  a  round  cup  so  deeply  inserted  in  the  calyx 
that  it  rises,  in  some  specimens,  higher  than  the  calyx,  and  ends 
in  the  cavity  of  the  vault.  The  mouth  of  the  cup  is  one-third 
wider  than  the  diameter  of  the  column.  First  primary  radials  as 
wide  as  high,  smooth  below  the  pentagonal  rim  and  tubercles 
from  which  the  radial  ridges  arise,  slightly  sculptured  above. 
Second  primary  redials  twice  as  wide  as  high,  slightly  expanding 
above  and  quadrangular.  Third  primary  radials  expanding  up- 
ward to  the  lateral  angles,  longer  than  the  second,  pentagonal, 
and  supporting,  in  one  ray  upon  each  upper  sloping  side,  a  single 
secondary  radial,  which  is  axillary,  and  supports  upon  each  upper 
sloping  side  two  tertiary  radials,  which  gives  to  this  ray  four 
arms.  In  each  of  the  other  four  rays  the  third  primary  radial 
bears  upon  one  upper  sloping  side  three  secondary  radials,  and 
upon  the  other  a  single  secondary  radial,  which  is  axillary  and 
bears  upon  each  upper  sloping  side  two  tertiary  radials,  which 
gives  to  each  of  these  rays  three  arms.  There  are,  therefore,  six- 
teen arms  and  sixteen  ambulacral  openings  to  the  vault  in  this 
species. 

The  fir  t  regular  interradials  are  elongated,  nine-sided  plates, 
peculiarly  sculptured,  by  having  one  deep  longitudinal  furrow  in 
the  upper  part.     They  are  followed  in  the  second  range  by  a  sin- 
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gle  plate,  and  above  this  there  are  two  small  plates  that  unite 
with  the  plates  of  the  vault.  The  azygous  area  is  a  little  larger 
than  a  regular  interradial  area  and  the  plates  are  larger,  other- 
wise it  appears  to  be  the  same. 

The  vault  is  convex^  most  tumid  on  the  azygous  side,  and  bears 
a  subeentral  proboscig,.  The  plates  are  large  and  most  elongated 
in  the  interradial  areas.  The  proboscis  is  evidently  nearly  com- 
plete in  the  specimen  illustrated.  It  may  have  had  another  small 
row  of  plates  at  the  top  surrounding  the  azygous  orifice.  There 
are ,  two  elongated  "ovarian  apertures"  with  furrows  prolonged 
across  the  top  of  the  calyx  in  each  interradial  area,  and  two  sep- 
arating the  arms  in  each  of  the  five  rays,  which  gives  to  this 
species  twenty  of  these  apertures.  They  are  large  and  in  striking 
contrast  with  the  small  ones  in  Dolatocrinus  corporosus,  shown 
in  figure  2. 

This  species  is  distinguished  by  its  general  form,  surface  orna- 
mentation and  sixteen  arms. 

Found  in  the  Hamilton  Group  at  Charlestown,  Indiana,  and  now 
in  the  collection  of  J.  F.  Hammell  at  Madison,  Indiana,  in  whose 
honor  we  have  proposed  the  specific  name,  and  it  is  also  in  the 
collection  of  Wm.  F.  E.  Gurley. 

DOLATOCRINUS  VASCULUM,   n.   Sp. 

Plalc  V,  Fig.  7,  basal    view;    Fig,  8,  summit    view,    part  of  the 

vault  broken  away  and  showing  the  columnar  canal 

at  the  end  of  the   basal   plates;  Fig,  9, 

azygous  side  view. 

Species  large.  Calyx  broadly  truncated  and  concave  feelow,  the 
concavity  embracing  the  first  primary  radials,  and  subcyliudrical 
above.  Wl  the  plates  are  ventricose  or  subspinous  and  finely  fur- 
jrowed,  radiately  toward  the  margins.  The  surface  ornamentation 
resembles  that  on  Dolatocrinus  ampluSf  but  is  more  delicate,  and 
the  nodes  more  pointed. 

Basals  deeply  sunken  in  the  concavity  and  forming  a  pentag- 
onal rim  nearly  twice  as  wide  as  the  diameter  of  the  column. 
First  primary  radials  wider  than  long  and  each  having  a  trans- 
verse obtuse  node  on  the  superior  third.  The  two  on  the  azygous 
side  are  the  larger.  Second  primary  radials  quadrangular,  about 
twice  as  wide  as  high  and  each  bearing  a  transverse  central  node. 
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Third  primary  radials  expand  to  the  superior  lateral  angles,  lon- 
ger than  the  second,  wider  than  high,  pentagonal,  axillary,  and 
bear  upon  each  superior  sloping  side  in  three  of  the  rays  a  sin- 
gle secondary  radial,  which  is  axillary  and  bears  upon  each  upper 
sloping  side  four  tertiary  radials.  This  gives  to  each  of  these  rays 
four  arms.  In  the  two  rays  opposite  the  azygous  area  on  one  of 
the  superior  sides  of  each  of  the  third  primary  radials  there  are 
four  secondary  radials,  and  on  the  other  a  single  secondary  radial, 
which  is  axillary  and  bears  upon  each  upper  sloping  side  four 
tertiary  radials,  which  gives  to  each  of  these  two  rays  three  arms. 
There  are,  therefore,  eighteen  arms  in  this  species  and  eighteen 
ambulacral  openings  to  the  vault. 

The  first  interradial  is  very  large,  has  nine  sides  and  is  broadly 
truncated  for  the  second  interradial.  The  second  interradial  is 
less  than  half  as  large  as  the  first.  In  three  of  the  areas  it  is 
followed  by  two  plates  in  the  third  range  and  one  in  the  fourth, 
and  in  one  of  the  areas,  by  a  single  plate  in  the  third  range  and 
two  in  the  fourth.  The  azygous  area  is  a  little  larger  than  the 
others,  has  one  plate  in  the  first  range,  one  in  the  second,  three 
in  the  third  and  two  in  the  fourth. 

The  vault  is  convex  and  moderately  depressed  in  the  interradial 
areas.  The  sutures  are  not  shown  in  our  specimen,  and  part  of 
the  vault  is  not  preserved.  There  are  two  "ovarian  apertures"  be- 
tween each  of  the  arms  which  gives  to  the  species  thirty- six  of 
these  orifices.     Those  in  the  interradial  areas  are  evidently  larger 

than  the  others. 

This  species  is  distinguished  by  its  surface  ornamentation,  in- 
terradial and  azygous  plates,  and  by  having  eighteen  arms.  These 
characters  will  readily  separate  it  from  all    others  that  have  been 

described. 

Found  in  the  Hamilton  Group,  at  Charlestown,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

DOLATOCRINUS    EX0RNATU8,   n.   Sp. 

Plate  V,  Fig.  10,  basal  view;   Fig.  11,    azygous  side  on  the  left; 

Fig-  12,  summit  rietv. 

Species  below  medium  size.     Calyx  truncated  below  and  expand- 
ing to  the  arm,  giving  it  a    bowl  shape.      Radial  ridges    rounded., 
and  composed  almost    wholly  of    elongated    nodes    in    the  central 
part  of  the  plates.      The  surface  of    the  plates  is  radiately  sculp- 
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tared  in  fascicles  of  fine  lines  from  the  central  nodes,  which 
makes  the  ornamentation  complicated  and  beautiful.  Column 
large,  round,  and  has  a  large  cinque-foil  canal. 

Basals  form  a  flat,  pentagonal  disc  only  a  little  larger  than  the 
diameter  of  the  column.  First  primary  radials  wider  than  long, 
and  the  calyx  will  rest  upon  the  central  nodes.  Second  primary 
radials  about  one-half  wider  than  long,  quadrangular.  Third 
primary  radials,  expand  to  the  superior  lateral  angles,  a  little  wider 
than  long,  pentagonal,  axillary,  and  bear  upon  each  superior  slop- 
ing side,  in  four  of  the  rays  a  single  secondary  radial,  which  is 
axillary  and  bears  upon  each  upper  sloping  side  two  tertiary 
radials,  which  gives  to  each  of  these  rays  four  arms.  In  one  of 
the  lateral  rays,  one  of  the  superior  sides  of  the  third  primary 
radial  bears  three  secondary  radials,  and  the  other  a  single  second- 
ary radial,  which  is  axillary  and  bears  upon  each  upper  sloping 
side  two  tertiary  radials  which  gives  to  this  ray  three  arms. 
There  are,  therefore,  nineteen  arms  in  this  species  and  nineteen 
ambulacral  openings  to  the  vault. 

The  first  iuterradials  are  the  largest  plates  in  the  calyx  and 
are  followed  by  a  single  plate  except  in  the  azygons  area  where 
there  are  two. 

The  vault  is  convex  over  the  ambulacral  areas  and  sharply  de- 
pressed in  the  interradial  areas,  and  bears  a  subcentral  azygous 
opening  but  slightly  elevated  above  the  central  part  of  the  vault. 
Only  a  few  of  the  sutures  could  be  distinguished,  and  they  are 
shown,  in  the  illustration  in  the  azygous  interradial  depression. 

This  is  a  very  beautiful  species  and  will  be  readily  recognized 
by  its  general  form,  surface  ornamentation  and  nineteen  arms. 

Found  in  the  Hamilton  Group,  in  Charlestown,  Indiana,  and 
from  the  collection  of  Wm.  F.  E.  Gurley. 

DOLATOCRINUS  PULCHELLU8,  n.  sp. 

Plate  5,  Fig.  13,  basal  view;  Fig.  14,  side  view;  Fig.  15,  summit 

view. 

Species  below  medium  size.  Calyx  bowl-shaped,  slightly  con- 
tracted below  the  arms,  truncated  below  and  having  a  funnel- 
shaped  basal  concavity.      Eadial    ridges    small,    sharply    angular. 
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Each  plate  bears  a  long  central  node  or  spine,  from  the  base  of 
which,  small  lines  radiate  to  the  adjacent  plates.  Column  small, 
round,  and  inserted  in  the  cup  formed  by  the  basal  plates. 

Basal  plates  form  the  lower  part  of  the  funnel-shaped  basal 
concavity,  and  at  the  top  have  a  diameter  one-half  greater  than 
the  diameter  of  the  column.  First  primary  radials  wider  than 
long,  and  bear  a  ridge  extending  from  the  superior  middle  part  of 
one  to  the  superior  middle  part  of  the  adjacent  ones  so  as  to  form 
a  pentagonal  rim  to  the  funnel-shaped  basal  concavity  and  on 
which  the  calyx  will  rest.  The  radial  ridges  arise  from  the  angles 
of  this  pentagon.  Second  primary  radials  a  little  wider  than  high, 
quadrangular,  sides  parallel.  Third  primary  radials  about  the 
same  size  as  the  second,  pentagonal,  axillary  and  support  on  each 
upper  sloping  side  two  tertiary  radials.  This  gives  to  the  species 
ten  arms,  which  are  composed  of  a  single  series  of  plates. 

The  first  interradials  are  the  largest  plates  in  the  body.  They 
are  followed  by  a  single  plate  in  each  area;  about  one-third  as 
large  as  the  first,  which  unites  with  two  plates  belonging  to  the 
vault.  In  the  azygous  interradius  the  second  plate  unites  with 
three  plates  belonging  to  the  vault,  which  is  the  only  difference 
between  the  iuterradial  areas. 

The  vault  is  convex  over  the  ambulacral  furrows  and  abruptly 
depressed  in  the  interradial  areas,  and  bears  a  short  .central  pxo-^ 
bosis.  The  vault  is  covered  by  two  circles  of  large  plates,  the 
inner  circle  has  seven  plates,  and  within  it  there  is  an  extra  plate 
and  then  four  plates  stand  upright  and  form  the  probosis  which 
bears  the  azygous  opening.  There  is  an  **ovariau  aperture"  on  each 
side  of  the  base  of  each  arm,  or  twenty  of  these  orifices  in  this 
species.  It  will  be  noticed  that,  in  some  species,  these  apertures 
are  in  the  interradial  areas,  at  some  distance  from  the  arms, 
while  in  this  and  some  other  species,  they  are  not  in  the  inter- 
radial depressions,  but  elevated  and  close  to  the  ambulacral  open- 
ings. 

This  species  is  most  nearly  related  to  Dolntocrinus  bulbaceiis, 
but  differs  in  the  general  form  and  surface  ornamentation.  This 
species  has  an  azygous  side  and  "ovarian  apertures,"  while  that 
species  has  neither.  Four  specimens  belonging  to  this  species 
possess  the  same  characters,  and  differ  only,  in  the  -fact,  that  the 
nodes  or  spines  on    some    specimens    are    longer   than    on  others. 
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The  smallest  specimen  has  only  two-thirds  the  diameter  of  the  one 
illustrated,  and  the  largest  specimen  has  a  diameter  one-fifth 
greater  than  the  one  illustrated. 

Found  in  the  Hamilton  Group,  at  Charlestown,  Indiana,  and 
from  the  collection  of  Wm.  F.  E.  Gurley. 

DOLATOCRINUS   BELLULUS,   n.   Sp. 

Plate  F,  Fig.  16,  bcisal    view;  Fig.  17,  azygous,  side  view;  Fig. 

18,  summit  view. 

Species  above  medium  size.  Calyx  hemisperical,  broadly  trun- 
cated below.  Badial  ridges  consist  of  small  round  ridges  crossing 
the  fientral^gart  q^the  jilateSj^and  interrupted  by  prominent  nodes 
in  the  center  of  each  plate.  Nodes  larger  and  more  or  less  trans- 
verse on  the  interradials.  Surface  ornamented  by  fascicles  of 
lines  radiating  from  the  central  nodes.  Column  large,  round,  and 
bearing  a  Targe  ctnque^foil'*Ctflumnar"canal. 

Basal  plates  almost  covered  by  the  column,  and  bearing  a  small 
circular  ridge,  around  the  facet  for  the  attachment  of  the  column. 
First  primary  radials  wider  than  long,  the  two  on  the  azy^rous 
side  being  la>  ger  than  the  others.  Second  primary  radials  about 
onchalf  wider  than  long,  quadrangular.  Third  primary  radials 
expand  to  the  superior  lateral  angles,  longer  than  the  second, 
pentagonal,  axillary,  and  in  two  of  the  rays  each  bears  upon  each 
superior  sloping  side  a  single  secondary  radial,  which  is  axillary, 
and  bears  upon  each  superior  sloping  side  two  tertiary  radials, 
which  gives  to  each  of  these  rays  four  arms.  These  two  rays  ad- 
join the  azygouB  area.  In  each  of  the  other  three  rays  the  third 
primary  radial  bears  upon  one  sloping  side  three  secondary 
radials,  and  upon  the  other  one  secondary  radial,  which  is  axillary 
and  supports  upon  each  upper  sloping  side  two  tertiary  radials. 
This  arrangement  gives  to  each  of  these  rays  three  arms.  There 
are,  therefore,  seventeen  arms  and  seventeen  ambulacral  openings 
to  the  vault  in  this  species. 

The  azygous  area  is  like  the  others  except  a  little  larger.  The 
first  interradials  are  the  largest  plates  in  the  calyx,  have  nine 
sides  and  are  broadly  truncated  above  for  the  second  interradials. 
The  second  interradials  are  about  half  as  large  as  the  first,  and 
are  followed  by  a  single  plate  in  the  third  range,  which  unites 
with  plates  belongicg  to  the  vault, 

-8 
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The  vault  is  convex,  bears  a  small  central  proboscis,  and  is  sub- 
stantially covered  by  three  circles  of  large  plates.  Some  of  the 
sutures  are  anchylosed  in  the  larger  circle  of  plates,  and  hence 
they  are  not  shown  in  the  illustration.  There  are  seven  plates  in 
the  middle  circle,  and  five  at  the  base  of  the  short  central  pro- 
boscis that  contains  the  azygous  opening.  The  surface  of  the 
plates  is  destroyed,  but  a  node  may  be  seen  on  each  plate  over 
the  junction  of  the  ambulacral  canals.  There  is  a  small  ''ovarian 
aperture''  close  to  each  side  of  each  ambulacral  opening,  which 
gives  to  this  species  thirty-four  of  these  openings. 

This  species  is  readily  distinguished  from  all  others  by  its  gen- 
eral form,  surface  ornamentation,  and  seventeen  arms. 

Found  in  the  Hamilton  Oroup,  at  Charlestown,  Indiana,  and 
from  the  collection  of    Wm.  F.  E.  Garley. 

Family  CAEYOCRINID^. 
Family  STRIBALOCYSTID.E.  (?) 

stbibalocystites  sph.er0idali8,  n.  sp. 

Plate  V,  Fig.  19,  anterior  side;  Fig,  20^  basal  view,  plates  injured 
a  little  where  the  column  attached;  Fig.  21, 

summit  vieu\ 

Body  broadly  obovate  and  expanded  into  an  obtuse  rim  below 
the  summit  Surface  of  the  plates  granular,  those  on  the  vault 
convex.      Sutures  beveled. 

Basals  four,  of  unequal  size,  and  forming  an  irregularly  expanded 
cup  with  an  hexagonal  summit,  and  slightly  re-entering  angles  at 
the  sutures.  Second  series  of  plates  expand  to  the  upper  third, 
where  they  are  tumid  and  abruptly  bent  over  toward  the  summit, 
two  pei.tagonal,  two  hexagonal  and  two  heptagonal.  The  heptago- 
nal  plates  are  the  larger  plates  in  this  series.  There  are  eight 
plates  in  the  third  series,  of  unequal  size,  and  not  in  line  by  rea- 
son of  curving  over  the  large  heptagonal  plates  in  the  second 
series.  They  are  slightly  convex  and  directed  toward  the  summit 
of  the  body.  Two  of  them  adjoin  the  mouth  which  is  surrounded 
by  four  plates. 

Tht*  ontinj  summit  is  covered  by  seven  plats,  four  of  the  larger 
of  which  occupy  the  centnil  part  of  the  summit,  and  there  is  one 
iniuuto  plate  on  one  side  of   these    and    two    small    plates  on  the 
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other  side.  There  are  four  orifices  on  the  summit,  one  of  which 
is  as  large  as  the  mouth,  and  directly  back  of  it,  and  surrounded 
by  four  plates,  two  of  which  belotig  to  the  third  series  of  plates. 
The  other  two  are  smaller  and  each  surrounded  by  three  plates, 
the  smallest  passes  between  plates  belonging  to  the  summit,  and 
the  other  is  at  an  angle  of  t^o  plates  in  the  third  range.  One  of 
the  summit  plates  adjoining  tbe  mouth  bears  a  prominent  node. 

This  species  is  so  distinct  from  either  of  the  others  in  form 
and  surface  ornamentation  and  in  the  summit  plates  that  no  com- 
parison with  either  is  necessary  to  distinguish  it.  It  will  be  ob- 
served, that  the  summit  plates  and  orifices  differ  greatly  in  this 
genus,  which  reduces  them  to  matters  of  specific  importance  only. 
The  number  of  plates  in  each  range  below  the  summit  agree  with 
those  in  Caryocrinus.  The  pores  in  Caryocrinus  may  be  of 
generic  importance,  but  it  is  not  likely  that  they  are  of  family 
importance.  Considering  the  fact  that  within  the  range  of  a  genus 
the  species  vary  among  Cystideans  more  than  elsewhere,  and 
allowing  like  latitude,  in  the  classification  oE  the  genera  into  fam- 
ilies, we  may  place  the  genus  Slribalocystiies  in  the  family  Cary- 
ocrinid(B.  This  view  is  strengthened  by  the  fact  that  all  the  forms 
are  from  the  same  group  of  rocks. 

Found  in  the  Niagara  Group,  at  St.  Paul,  Indiana,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 

CARYOCRINDS   KENTUCKIEN8IS,   n.   sp. 

Plaie  F,  Fig,  22,  anterior  side;  Fig,  23,  posterio-laieral  side;  Fig. 

24,  summit  view. 

Species  small,  subelliptical  longitudinally.  Plates  more  or  less 
convex,  and  bearing  a  few  very  small  pores.  The  pores  are  so 
small  that  they  can  only  be  seen  by  the  aid  of  a  magnifier,  and 
hence  are  not  shown  in  the  illustrations.  The  surface  of  the  plates 
is  sculptured,  but  our  specimen  does  not  preserve  these  markings, 
so  as  to  describe  them.  The  sutures  are  beveled.  The  body  is 
not  constricted  below  the  arms,  and  is  only  truncated  below  to  the 
extent  of  the  diameter  of  the  column. 

Basals  form  a  low  subhexagonal  cup  with  a  hexagonal  summit, 
and  slightly  re-entering  angles  at  the  sutures.  The  base  is  con- 
cave for  the  attachment  of  the  column,  and  bears  a  round  orifice 
for  the  columnar    canaL    The    plivtes    in    the    second    range    are 
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longer  than  wide,  and  stand  nearly  apright,  two  pentagonal,  two 
hexagonal  and  two  heptagonal.  The  plates  in  the  third  range  are 
about  half  the  size  of  those  in  the  second,  and  form  an  irregular 
range.  They  are  of  unequal  size  and  shape,  and  surround  an  elon- 
gated, irregular,  convex  summit. 

The  summit  is  covered  by  eighteen  plates,  fifteen  of  which  are 
quite  small  and  some  of  them  minute.  There  are  six  small  open- 
ings surrounding  the 'summit  beside  the  mouth.  They  are  sup- 
posed to  represent  the  places  for  the  attachment  of  the  arms,  and 
adjoin  the  plates  in  the  third  range  except  one  which  seems  to 
be  separated  by  a  minute  plate.  The  arm  openings  are  in  three 
pairs.  The  mouth  is  surrounded  by  four  plates,  one  of  which  be- 
longs to  the  third  range.  It  will,  therefore,  be  observed  that  the 
summit  is  covered  with  a  number  of  small  plates  which  are  in  no 
manner  connected  with  the  orifices,  and  which  preserve  no  definite 
order  of  arrangement.  The  central  one  is  surrounded  with  seven 
plates,  and  the  other  ten  plates  have  no  order  of  arrangement,  as 
may  be  seen  on  figure  24. 

This  species  is  so  diiferent  from  all  others  heretofore  described 
that  no  comparison  is  necessary  with  any  of  them.  It  furnishes 
another  illustration  of  the  great  diversity  of  forms  belonging  to  a 
single  genus  among  the  Cystideans. 

Found  in  the  Niagara  Group,  at  Louisville,  Kentucky,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

Family  PLEUROCYSTID^. 

pleurocystites  mercerensis,  u.  sp. 

Plate  V,  Fig.  25,  dorsal  view  slightly  broken  at  the  anterior  end; 

Fig,  26,  basal  view  of  same. 

Body  irregularly  subovate,  and  irregularly  concavo-convex. 
There  are  three  plates  on  the  dorsal  side  that  do  not  extend  to 
the  margin;  each  of  these  at  the  distal  sides  bears  a  pectinated 
rhomb.  The  two  anterior  ones  have  the  rhombs  located  near  the 
superior  lateral  margins,  and  the  posterior  one  has  the  rhomb 
near  the  column.  The  left  anterior  rhomb  is  the  largest.  They 
are  all  somewhat  elongate  ovate,  and  have  their  longer  diameters 
directed  toward  a  central  point  between  them,  and  they  are 
striated  longitudinally  so  that  the  striiB  are  also  directed  in  the 
same  way.     The  plates  are  radiately    sculptured  from  the  rhombs, 
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but  most  of  the  striae  are  destroyed  on  our  specimen.  All  other 
plates  on  the  dorsal  side  curve  over  and  cover  part  of  the  ventral 
side.  The  ventral  side  is  concave,  and  possesses  a  large  oval  space 
covered  with  very  numerous  minute  plates.  The  column  is  ellip- 
tical, and  has  its  shorter  diameter  equal  to  the  greatest  thickness 
of  the  body. 

This  species  has  one  plate  less  in  the  first  range  than  there  is 
in  P.  squamosus,  the  species  to  which  it  would  seem  to  be  the 
nearest.  The  rhombs  are  different  in  form  from  those  belonging 
to  other  species,  and  have  their  longer  axes  directed  differently. 
There  are  minor  differences  that  will  distinguish  it  from  other 
species  also,  and  the  general  form  will  probably  be  sufficient  in 
all  cases.  We  have  used  the  family  name  Pleurocystidce  pro- 
visionally, without  defining  it,  because  this  genus  cannot  belong 
to  the  LepadocrinidcB,  wh^re  it  has  been  placed  heretofore.  The 
family  relations  among  Cystideans  are  not  well  understood. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Trenton  Group,  in  Mer- 
cer County,  Kentucky,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

OEDER  CYCLOCYSTOIDEA. 

Family  CYCLOCTSTOIDIDiE. 

CYCLOCYSTOIDES   ILLINOISENSIS,   n.   sp. 

Plate  F,  Fig.  27,  outer  rim  of   a  part  of  a  specimen;  Fig.  28, 

outer  rim  of  part  of  another  specimen. 

This  species  is  large  and  the  outer  rim  is  composed  of  a  great 
many  plates.  One  of  our  specimens  which  does  not  appear  to  be 
more  than  one-third  of  a  circle,  has  nine  plates.  The  other  speci- 
men, which  does  not  appear  to  be  much,  if  any,  more  than  one- 
half  of  the  circle,  has  thirteen  plates.  The  inference  is  that  a 
complete  specimen  will  have  from  twenty-four  to  thirty  plates. 
The  outer  part  or  margin  of  the  rim  bears  four  or  five  rows  of 
elongated  nodes,  such  as  have  not,  we  believe,  been  heretofore 
found  on  any  specimen. 

The  great  number  of  plates,  in  the  rim,  and  the  elongated  nodes 
on  the  margin  will  distinguish  this  species  from  all  that  have  been 
heretofore  described. 

Found  in  the  Hudson  River  Group  on  Orchard  Creek,  Alexan- 
der county,  Illinois,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 
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Through  an  oversight,  proper  credit  was  not  given  in  Bulletin 
No.  5  to  Prof.  A.  G.  Wetherby,  w>io  discovered  all  the  forms 
thereiQ  described  from  the  Trenton  Group  of  Mercer  county,  Ky., 
and  Knox  county,  Tenn.;  also,  those  from  the  Kaskaskia  Group, 
of  Pulaski  county,  Ky.,  as  well  as  those  from  the  Keokuk  Group 
of  Tennessee,  in  all  some  fifteen  species,  including  one  new  family 
and  three  new  genera.  And  the  opportunity  is  here  taken  not 
only  to  make  this  correction,  but  to  express  to  Prof.  Wetherby 
our  sincere  thanks  for  the  valuable  assistance  he  has  rendered 
in  securing  interesting  specimens,  as  well  as  valuable  information. 
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BaTOCRINO.-*  SPIN09U8,  D.  (Sp ft 

Pig.    1.    AzygouB  Bide. 

Fig.    3.    View  opposite  azygoae  side. 

Fig.    8.    Basal  view. 


BATOCRENU9  CUBIOSUS.   n.  Sp § 

Fig.    4.    Azygoae  Bide. 

Fig.    5.    View  opposite  azygoas  side. 

Fig.    tf.    Basal  view.  ^ 

IUtockinum  casula.  n.  sp 8 

Pig.    7.    Azygous  side. 
Fig.    8.    Lateral  view. 

Batockihub  uonorabilis,  n.  sp 10 

Fig.    9.    Azygous  side. 

Fig.  10.    View  opposite  azygoas  side. 

Batocrinus  wbthbrbti.  n.  sp 11 

Fig.  11.    Azygoas  side. 

Pig.  Id.    View  opposite  azygous  side. 

Batocrinus  latbrma,  n.  sp IS 

Pig.  13.    Lateral  view,  azygous  area  to  the  right. 

Fig.  14.    Basal  view,  showing  large  diameter  of  the  basal  plates. 

Batocrinuoi  laciniosus,  n.  sp 14 

Pig.  16.    Lateral  view. 
Fig.  16.    Azygoas  view. 

Batocrinus  casualis,  n.  sp 15 

Fig.  17.    Lateral  view. 
Fig.  18.    Azygous  view. 
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PLATE  II. 


A(TIN0CRINL-8   BOTUrOSL'8,   U.   i*p 9 

Fig.    1.    Azygoua  side. 

Pi£.    2.    View  oppoBite  azy^oas  side. 

BaTOCUINUH  ARCUlJi,  n.  0p 16 

Fig.    3.    Azgoue  side. 
Fig.    4.    bummit  view. 
Fig.    5.    Basal  view. 

BaTOORIMIJS   I'lLEUS,    D.  Bp 18 

Fig.    6.    Basal  view. 
Fig.    7.    Bnmmit  view. 
Fig.    8.    Lateral  view. 

BATOORINUi*  B(7RKBTI,  11.  Sp 19 

Fig.    9.    View  of  a  specimen  showing  colanin,  arms  and  azygoii6  side  of  calyx. 

BaTOCRIKUS   IJkBBLLUM,   U.   sp 81 

Fig.  10.    Azygous  side. 
Fig.  11.    Basal  view. 
Fig.  13.    Sammit  view. 

SaCCOORINUS  UMBROSUSf   U.   Sp ^ 94 

Fig.  18.    Lateral  view,  azygoos  area  to  the  right. 
Fig.  14.    Lateral  view,  a/.ygous  area  to  the  left. 


ESKTMOOBINUS  COMJiKNDAUILIn,    n.  Sp 2b 

Fig.  15.    View  of  a  specimen  showing  column,  >irme  and  calyx. 

f  LATTCRINUS  VASCRLLUM,    n.   sp 89 

Fig.  16.    Basal  view. 
Fig.  17.    Lateral  view. 
Pig.  IH.    Summit  view. 
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Pape. 
AuAKir:(i(.-RiN(Ts  I•ROK^^Nm"S,  n.  i»i> "Jfi 

Fit;.    1.    HaHal  view. 

Fig.    ".    Hnnimit  view, 

Fi^.    3.     Azy>2;ouR  aide  view  of  a  smaller  specimen. 

AdAHICOCIlIMUS  TL'HOl'Il  M,  n.  tfp '28 

FiK.    4.    Baoal  \'iew. 
Fig.    5.    Summit  view. 
Fig.    6.    A7..rp)u«  wide  view. 

AiiAKICoCUINL'S   AltCl'LA,  U.  Mp -i^l 

Fig.    7.     Basal  view. 

Fig.    8.    Summit  view  of  a  smaller  epedmen. 

Fig.    {).    Az.vf;ons  aldi.'  view  of  sam^^. 

.\KCH.1-:0CUINL'A  KN0XBKSI8,  II.  0p b4 

Fig.  10.    Basal  view. 

Fig.  11.    A/ygoiis  side  view. 

Fiie.  112.    Siimmii  view. 

trM.BERTaOl'niNl.'S  GRISK.NEI,  II     ►»]» oS 

Fig.  13.    Basal  view. 
Fig.  14.    Lateral  view. 
Fig.  1.5.    Siimmti  view. 

UiLBlCKT«0('UlNL-rt   I.SlllANENxir<.  Ii.  Pp Hi 

Fig.  16.    Basal  view  of  a  D|»eclmeri  showing  some  complete  Bpineo. 

Fig.  17.    Bafial  view  of  umXher  Hpeciinon. 

Figs.  18  and  19.    Lateral  viewn  of  i lie  same. 

Fi:;.  20.    Ba^al  view  of  a  carnal ler  8|>eclmea,  probably  of  the  same  iipeciee. 

Fig.  21.    Summit  view  of  the  enme. 

Fi;;.  22.    Lateral  view  of  thoi«aiiii*. 

.Macrostvlockinus  ini)ianen>i<,  n.  pp 08 

Fl^'.  'JA.    Side  view  of  calyx. 
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PLATE  IV. 


ONTCHOCRIUnB  PULASKnNHIS,  n.   sp 40 

Fig.    1.    View  showing  colamn  and  part  of  arms. 
Fig.    3.    Azygons  side  of  tlie  same. 

Taxocrikus  wbthrrbyi.  n.  sp 41 

Fig.    3.    Basal  view,  azygous  side  down. 
Fie.    4.    Lateral  view. 
Fig.    5.    Summit  view. 

Ptbrotocrikus  wstubrbti,  n.  sp 44 

Fig.    6.    Asygous  side  view. 

Fig.    7.    Basal  view,  azygons  side  down. 

Fig.    8.    Sammi^view. 

Fig.    9.    View  of  another  specimen,  showing  furrowed  vault. 

POTKBIOORIHUS  VAOULUS,  U.  Sp 4fi 

Fig.  10.    Lateral  view,  azygons  area  to  the  lelt 
Fig.  11.    Opposite  side  of  the  same. 

ZCAORINUS  PULASKIBNSIS,   n.   pp 47 

Fig.  13.    AzygouB  side  view. 
Fig.  18.    Opposite  side  of  same. 

ZCACBINUfl  DUBABILI^,  U.  Sp 48 

Fig.  14.    Azy^ouH  side  view. 
Fig.  15.    Opposite  8lde  of  same. 

Bmpkrocbinus  indianensib,  n.  sp 48 

Fig.  16.    Basal  view. 

Fig.  17.    Azygons  side  view. 

Barycrinus  washihotombnsir.  n.  8p  49 

Fig.  18,    Azygons  side  view. 
Fig.  19.    Opposite  side  of  4ame. 

Cymcocrinus  nrviANBN<ai5>.  n.  up 81 

Fig  20.    Basal  view. 

Fig,  21.    Azygous  Hide  view. 

Fig.  22.     Lateral  view. 
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Page. 

DOLATOCUINUH   CMRPOHOSUH,    11.   Sp ^ M 

Fig.    1.    Banal  Tlew. 
Fig.    2.    Summit  view. 
Fig.    8.    Azygoas  side  view. 

DuLATOCBINUS   UAXMKLLI,  n.  Sp M 

Fig.    4.    Basal  Wew. 
Fig.    5.    Lateral  view. 
Fig.    6.    Summit  view. 

DOLATOCRINUS   VABCDLUM,    D.    Sp 66 

Fig.    7.    Baaal  view.  . 

Fig.    H.    Summit  view. 
Fig.    9.    Azjrgona  side  view. 

DOLATOCHINUS   BXORHATUS.   Q.   Sp M 

Fig.  10.    Basal  view. 
Fig.  11.    Lateral  view,  azygons  area  to  the  left. 
Viv.  12.    Summit  view. 

DOLA'rOCRIKUS  PULCUBLLUB.  U.  Sp 65 

Fig.  18.    Basal  view. 
Fig.  14.    Lateral  view. 
Fig.  15.    Summit  view. 

DOLATOCRIMUfi  BRU.ULUS,    n.  Sp 57 

Fig.  19.    Basal  view. 

Fig.  17.    Azygons  aide  view. 

Fig.  18.    Summit  view. 

StRIBAU>CY8T1TBS  sphabroidalia.  n.  up 58 

Fig.  19.    Anterior  view. 
Fig.  20.    Baaal  view. 
Fig.  SI.    Summit  view. 

Caryocrinus  kbntuokibxsis.  n.  sp 60 

Fig.  ti2.    Anterior  view. 

Fig.  28.    Posterior -lateral  view. 

Fig.  94.    Summit  view. 

PhBOROCTBTITBS  MBROBREKSIfl,   U.   Sp 00 

Fig.  25.    Dorsal  view. 
Fig.  26.    Basal  view. 

CYCLOCYSTOIDBS  ILLINOISBMBIS,    D.   Sp 01 

Fig.  27.    Outer  rim  of  a  specimen. 

Fig.  28.    Fragment  of  outer  rim  of  another  specimen. 
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NEW  AND  INTERESTING  SPECIES  OF  PALiEOZOIC 

FOSSILS. 

BY  S.   A.   MILLER    AND  WM.    P.   E.   GURLEY. 


SUBKINGDOM  ECHINODERMATA. 


CLASS  CRINOIDEA. 
ORDER  PALiEOCRINOIDEA. 
FAMILY  ACTINOCRINIDiB. 

BATOCRINUS  POLYDACTYLUS,    n.    Sp. 

Plate  I,  Fig.  1,  view  of  calyx,  arms  and  part  of  the  column, 

azygous  area  on  the  right. 

I 

Species  above  medium  size.  Clayx  short,  saucer-shaped, 
about  four  times  as  wide  as  high;  interradial  areas  slightly 
flattened;  surface  granular.  CJolumn  medium  size  and  composed 
of  alternately  larger  and  smaller  plates. 

Basals  form  an  hexagonal  disc,  less  than  twice  the  diameter 
of  the  column,  bearing  a  low  rim  around  the  depression  for 
the  attachment  of  the  column.  First  primary  radials  more  than 
twice  as  wide  as  high.  Second  primary  radials  quadrangular, 
nearly  three  times  as  wide  as  high.  Third  primary  radials 
not  much  larger  than  the  second,  twice  as  wide  as  high, 
pentagonal,  axillary,  and  support  upon  the  upper  sloping  sides 
the  secondary  radials.  In  each  lateral  ray  and  in  the  ray 
opposite  the  azygous  area  there  are  two  secondary  radials,  the 
last  of  which  are  axillary  and  bear  three  tertiary  radials,  the 
last  one  being  axillary  and  bearing  two  arms;  which  gives  to 
each  of  these  rays  eight  arms.  The  ray  on  the  right  of  the 
azygous  area  bears  three  secondary  radials,  the  last  one  being 
axillary  and  bearing  two  arms,  which  gives  to  this  ray  four 
arms.    The  ray  on  the  left  of  the  azygous  area  bears,  on  the 


distal  side,  three  secondary  radials.  the  last  of  which  is  axillary, 
and  on  the  proximal  side  two  secondary  radials,  the  last  of 
which  is  axillary,  and  bears  on  the  distal  side  two  tertiary 
radials,  and  on  the  proximal  side  three  tertiary  radials,  the  last 
one  being  axillary,  giving  to  this  ray  five  arms.  There  are, 
therefore,  thirty- three  arms  in  this  species.  The  arms  are  com- 
posed of  a  double  series  of  interlocking  plates  that  are  deeper 
than  wide  in  the  lower  part,  but  commence  to  spread,  at  the 
upper  third,  and  become  j^erfectly  flat,  in  the  upper  part,  as 
they  do  in  Erelmocrinus,  but  without  the  usual  increase  in 
width.  The  plates  of  the  arms  do  not  seem  to  lengthen,  but 
instead  of  closing,  so  as  to  have  an  ambulacral  furrow  on  the 
inner  side,  they  become  perfectly  liat  on  both  sides,  or  concave 
externally.     Pinnules  dense. 

There  are  three  regular  interradials  in  each  area,  one  large, 
the  other  two  small,  but  of  unequal  length.  There  are  seven 
azygous  interradials,  the  first  one  heptagonal,  in  line  with  the 
first  primary  radials,  and  of  about  the  same  size.  It  is  followed 
by  three  plates,  in  the  second  range,  the  middle  one  being  the 
longer  and  larger  one.  On  each  side .  of  the  upper  part  of  the 
middle  plate  there  is  a  small  plate  that  separates  it  from  the 
radial  series.  Above  the  middle  plate  of  the  second  range, 
there  is  an  elongated  plate  that  extends  an  angle  to  the  top  of 
the  calyx.  The  vault  is  not  exposed,  but  it  bears  a  long 
slender  proboscis,  the  end  of  which  is  broken  off  at  the  top 
of  the  specimen  illustrated. 

This  specie  will  be  distinguished  by  its  depressed  calyx,  and 
thirty-three  arms  or  seventeen  ambulacral  orifices,  in  the  vault, 
and  by  the  flattening  of  the  arms  in  the  superior  part.  This  latter 
character,  in  a  greater  degree,  possibly,  has  been  regarded  as 
a  generic  character  in  Eretmocrinus.  This  species  and  others 
hereinafter  described  show  that  the  flattening  of  the  arms  is 
not  of  generic  importance.  Many  species  of  Batocrinus  show 
the  tendency  of  the  arms  to  expand  or  flatten  toward  the 
superior  ends. 

Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  S.  A  Miller. 


BATOCRINUS  SAMPSONI,   n.   Sp, 

Plate  7,  Fig.  2,  azygous  vieto  of  a  specimen  compressed  so  as  io 

shew    calyx    avd  arms;  Fig.  3,  lateral   view  of  another 

specimen  having  part  of  the  arms  removed,  showing 

vault,  proboscis    and  the    incurving  part  of  the 

arms,  some  of  which  are  broken  off. 

Species  mediim  size.      Calyx   obconoidal,  twice   as   wide   as 

high;  each  radial  series  where  unworn  bears  a   slight   angular 

ridge  from  the  basal  plates  to  the  free  arms;  interradial  areas 

flattened  but  very  little;  surface  granular;  truncated  for  a  small 

column. 

Basals  form  an  hexagonal  disc,  one-half  wider  than  the  diame- 
ter of  the  column,  and  having  a  height  less  than  the    distance 

from  the  column  to  the  margin.  First  primary  radials  wider 
than  high,  upper  face  slightly  arcuate  for  the  reception  of  the 
second  radials.  Second  primary  radials  quadrangular,  about 
twice  as  wide  as  high.  Third  primary  radials  pentagonal,  a  little 
larger  than  the  second,  not  quite  twice  as  wide  as  high,  axillary, 
and  support  upon  the  upper  sloping  sides  the  secondary  radials 
The  distal  side  of  each  third  primary  radial,  adjoining  the 
azygous  area,  bears  four  secondary  radials,  the  last  of  which 
is  axillary,  and  supports  upon  each  upper  sloping  side  a  free 
arm;  the  proximal  side  of  each  bears  two  secondary  radials, 
the  last  of  which  is  axillary  and  supports  upon  the  distal  side 
two  tertiary  radials,  the  last  one  being  axillary  and  support- 
ing upon  each  upper  sloping  side  a  free  aim;  the  proximal  side 
of  each  secondary  radial  bears  three  tertiary  radials  that  sup- 
port a  single  arm.  This  arrrngement  gives  to  each  of  these 
rays  five  arms.  In  each  lateral  ray  there  are  two  secondary 
radials,  the  last  ore  being  axillary  and  supporting  the  tertiary 
radials.  In  one  of  these  each  distal  series  supports  four  ter- 
tiary radials,  the  last  one  being  axillary  and  supporting  upon 
each  upper  sloping  side  a  free  arm,  and  each  proximal  series 
supports  three  teitiaiy  radials,  the  last  of  which  supports  a 
free -arm  which  gives  to  this  lateral  ray  six  arms.  In  the 
other  lateral  ray,  one  of  the  distal  series  supports  three  tertiary 
radials,  the  last  one  being  axillary  and  supporting  upon  each 
upper  sloping  side  a  free  arm;  the  other  distal  series  and  each 
proximal  series,  support  three  tertiary  radials  each    of    which 
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supports  a  free  arm,  which  gives  to  this  lateral  ray  five  arms. 
In  the  ray  opposite  the  azygous  area  there  are  four  secondary 
radials,  the  last  of  which  is  axillary  and  supports  upon  each 
upper  sloping  side  a  free  arm,  which  gives  to  this  ray  four 
arms.  There  are,  therefore,  twenty-five  arms,  in  this  species. 
The  arms  are  composed  of  a  double  series  of  interlocking 
plates  that  are  deeper  than  wide,  in  the  lower  part,  but  flatten 
out  above  as  they  do  in  Enimocrinuy,  but  without  the  usual 
increase  in  width.     Pinnules  long  and  dense. 

There  are  three  regular  interradials  in  each  area,  one  large, 
the  other  two  smaller  and  somewhat  elongated.  There  are  six 
&zygous  interradials,  the  first  one  heptagonal,  in  line  with  the 
first  primary  radials,  and  the  largest  plate  in  the  calyx.  It  is 
followed  by  three  plates,  the  central  one  being  smaller  than 
the  lateral  ones;  and  these  by  two  elongated  plates  that  con- 
nect with  the  plates  of  the  vault.  The  vault  is  conoidal  and 
larger  than  the  calyx,  and  bears  a  long  subcentral  proboscis. 
The  plates  of  the  vault  and  proboscis  are  large  and  smooth. 

This  species  will  be  distinguished  by  its  general  form,  and 
twenty-five  arms  that  are  flattened  toward  their  terminal  ends. 
This  latter  character  belongs  to  all  species  that  have  been  re- 
ferred to  Ereimocrinus.  This  species  and  others  herein  de- 
scribed show  that  the  flattening  of  the  arms  is  not  of  generic 
importance,  though,  in  a  marked  degree,  it  is  no  doubt  of 
specific  value.  We  have,  heretofore,  shown  that  the  other 
characters  ascribed  to  Eretmocrinns  are  i)ossessed  by  different 
species  of  Biitocrinua  and  that  one  and  all  are  not  of  generic 
value. 

Found  in  the  KiH>kuk  Group,  at  Fk)onville,  Missouri,  and  now 
in  the  collection  of  S.  A.  Miller.  The  sjHXMtic  name  is  in  honor 
of  P.  A.  Sampson,  the  well  known  naturalist  of  Sedalia, 
Missouri. 

BATOCRINTS   VETERATOK   n,    Sp, 

Plate  T.  Fig.  4,  view  of  calyx  and  arms  opposHe  the  azygous  stde, 
a  imie  depresseil.  and  arms  broken  off  at  the  upper  end, 

SiHKMes  medium  size.  Calyx  obconoidal,  two  and  a  half  times 
as  wide  as  high:  no  radial  ridges;  plates  slightly  convex;  sutures 
distinct,  somewhat  beveled;  surface  granular;  column  small. 
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Basals  form  an  licxagoual  disc  twice  as  wide  as  the  diame- 
ter of  the  column  and  having  a  height  less  than  half  the  dis- 
tance from  the  column  to  the  margin.  First  primary  radials 
one-half  wider  than  high,  and  superior  face  nearly  straight. 
Second  primary  radials  quadrangular,  about  three  times  as  wide 
as  long.  Third  primary  radials  pentagonal,  a  little  larger 
than  the  second,  about  three  times  as  wide  as  long,  axillary, 
and  support  on  the  upper  sloping  sides  the  secondary  radials. 
In  the  ray  opposite  the  azygous  area  there  are  three  secondary 
radials  on  one  side  and  an  axillary  plate  that  bears  two  arms; 
on  the  other,  there  are  two  secondary  radials,  the  last  of 
which  is  axillary  and  bears,  upon  one  side,  a  tertiary  plate, 
which  supports  a  single  arm,  and  upon  the  other  a  tertiary 
plate,  which  is  followed  by  an  axillary  plate  that  bears  two 
arms.  There  are,  therefore,  five  arms  in  this  ray.  One  of 
the  lateral  rays  is  constructed  in  the  same  manner  and  bears 
five  arms.  In  the  other  lateral  ray  there  are  two  secondary 
radials  in  each  series,  the  last  of  which  are  axillary  and  bear, 
upon  one  side,  two  tertiary  radials  that  support  a  single  arm 
on  each,  and  upon  the  other  side  two  tertiary  raidials,  the  last 
being  axillary  and  supporting  two  arms.  There  are,  therefore, 
six  arms  in  this  ray.  The  ray  on  the  right  of  the  azygous 
area  also  supports  six  arms,  while  the  ray  on  the  left  of  the 
azygous  area  supports  seven  arms,  the  proximal  one  being  a 
single  arm  and  the  other  three  double  arms.  By  this  arrange- 
ment there  are  twenty-nine  arms  in  this  species.  The  arms 
are  long  and  very  slightly  liattencd  toward  the  superior  ends. 
Pinnules  very  dense. 

In  the  regular  interradial  areas  there  are  only  two  plates, 
one  following  the  other.  In  the  azygous  interradial  area  the 
first  plate  is  heptagonal,  in  line  with  the  first  primary  radials 
and  of  about  the  same  size.  It  is  followed  by  three  plates  in 
the  second  range,  which  nearly  fill  the  area,  above  these  the 
sutures  are  indistinct  in  each  of  our  specimens,  but,  appar- 
ently, there  is  only  one  plate,  making  five  plates  in  this  area. 
The  vault  is  not  disclosed  in  our  specimens,  but  two  of  them 
show  the  broken  ends  of  the  proboscis,  which  is    quite  small. 
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The  arms,  in  the  specimen  illustrated,  are  broken  off  and 
eroded  toward  the  top,  which  causes  the  arms  to  appear  to 
flatten  more  than  they  really  do.  Another  specimen  showing 
nearly  the  entire  length  of  the  arms,  shows  only  a  little  flat- 
tening at  the  tips — about  the  same  shown  in  B,  venusiulus. 

This  species  is  distmguished  by  its  general  form,  number  of 
interradials,  and  the  peculiarity  in  the  arrangement  of  its 
twenty-nine  arms. 

Pound  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  VETUSTUS,   n.    Sp. 

Plate  7,  Fig.  5,  azygous  side  view  of  the  oalyx  and  part  of  the 
arms;  Fig,  6^  opposite  view  of  the  same  specimev. 

Species  medium  size.  Calyx  obpyramidal,  twice  as  wide  as 
high;  each  radial  series  bears  an  angular  ridge  from  the  basal 
plates  to  the  free  arms;  interradial  areas  flattened;  sutures 
slightly  beveled;  surface  granular;  truncated  for  a  small 
column. 

Basals  form  an  hexagonal  disc  one  half  wider  than  the  diam- 
eter of  the  column  and  having  a  height  less  than  half  the 
diameter  of  the  column.  First  primary  radials  wider  than  high, 
upper  face  slightly  arcuate  for  the  reception  of  the  second 
radials.  Second  primary  radials  quadrangular,  about  twice  as 
wide  as  high.  Third  primary  radials  pentagonal,  except  in  the 
typical  specimen,  the  one  on  the  right  of  the  azygous  area  is 
hexagonal,  and  the  one  opposite  the  azygous  area  is  heptag- 
onal,  as  shown  in  figure  5.  Moreover,  in  the  typical  exam- 
ple, there  are  four  primary  radials,  in  one  of  the  lateral  series, 
as  shown  on  the  left  of  figure  6.  The  extra  plate  is  pentag- 
onal and  inserted  between  the  second  and  third  primary 
radials.  The  third  primary  radials  are  of  unequal  size,  axillary, 
and  bear  upon  each  upper  sloping  side  secondary  radials.  On 
the  right  side  of  the  azygous  area,  on  the  distal  side,  there 
are  three  secondary  radials  and  an  axillary  plate  that  bears 
two  arms,  and  on  the  proximal  side  two  secondary  radials,  the 
last    being    axillary  and    bearing    upon    each    upper    side  two 
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tertiary  radials,  each  of  which  bears  a  single  arm,  which 
gives  to  this  ray  four  arras.  On  the  left  side  of  the  azygous  area, 
on  the  distal  side,  there  are  four  secondary  radials  that  bear 
a  single  arm,  and  on  the  proximal  side  two  secondary  radials, 
the  last  of  which  is  axillary,  and  bears  upon  the  distal  side 
two  tertiary  radials  that  bear  a  single  arm,  and  on  the  prox- 
imal side  three  tertiary  radials,  the  last  being  axillary  and 
supporting  two  arms,  which  gives  to  this  ray  four  arms.  It 
will  be  noticed  that  the  number  of  arms  in  each  of  these  rays 
is  the  same,  but  the  arrangement  is  reversed.  In  one  lateral 
ray  there  are  upon  each  side  of  the  third  primary  radial  four 
secondary  radials.  the  la^t  being  axillary  and  supporting 
two  arms,  which  gives  to  this  ray  four  arms.  In  the  other 
lateral  ray  there  are  upon  each  side  of  the  third  primary 
radial  two  secondary  radials,  the  last  being  axillary  and  bear- 
ing upon  each  upper  sloping  side  three  tertiary  radials,  the 
last  of  which  is  axillary  in  three  rays  and  supports  two  arms, 
and  the  other  one  supports  a  single  arm,  which  gives  to  this 
ray  seven  arms.  In  the  ray  opposite  the  azygous  area  there 
are  upon  one  side  five  secondary  radials  that  bear  a  single 
arm,  and  upon  the  other  side  five  secondary  radials,  the  last 
being  axillary  and  supporting  two  arms,  which  gives  to  this 
ray  three  arms.  There  are,  therefore,  twenty- two  arms  in  this 
species.  The  arms  are  comi>osed  of  a  double  series  of  inter- 
locking  plates  that  arc  deeper  than  wide,  and,  as  far  as  pre- 
served in  the  typical  specimens,  show  no  tendency  to  flatten 
toward  the  sui>erior  ends.     Pinnules  long  and  dense. 

In  part  of  the  regular  inten-adial  areas  there  are  five  plates, 
one  followed  by  two,  and  then  one  in  the  third,  and  one  in  the 
fourth  range — in  other  areas  there  are  six  plates — two  in  both 
the  second  and  third  ranges.  In  the  azygous  area  there  are 
thirteen  plates.  The  first  one  is  heptagonal,  in  line  with  the 
first  primary  radials  and  fully  as  large  as  any  of  them.  It  is 
followed  by  three  plates  in  the  second  range,  five  in  the  third 
range,  three  in  the  fourth  range  and  one  in  the  fifth  range 
that  unites  with  the  plates  of  the  vault.  Our  sx)ecimens  do  not 
disclose  the  vault  and  proboscis. 

This  species  is  distinguished  by  the  numerous  interradials 
and  azygous  plates,  and  by  the  order  and  arrangement  of  twenty- 
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two  arms.  The  fourth  primary  radiai  in  one  of  the  rays  is 
abnormal,  or  the  commencement  of  development  toward  some 
other  form,  that  is  unknown,  provided  other  specimens,  in  this 
species,  do  not  retain  the  same  character,  in  which  case,  it 
might  be  a  specific  character.  We  have  the  character  preserved, 
only  in  the  specimen  that  is  illustrated. 

Pound  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  VENUSTULUS,    n.    Sp. 

Plate  7,  Fig,  7,  azygous  side  of  calyx  and  arms,  a  little 

depressed. 

Species  medium  size.  Calyx  obconoldal,  twice  as  wide  as 
high;  each  radial  series  bears  a  low  angular  ridge  from  the 
basal  plates  to  the  free  arms;  intarradial  areas  slightly  flat- 
tened; surface  granular;  truncated  for  a    medium-sized  column. 

Basals  form  an  hexagonal  disc  one-third  wider  than  the 
diameter  of  the  column  and  having  a  height  less  than  the  dis- 
tance from  the  column  to  the  margin.  First  primary  radials 
very  little  wider  than  high,  upper  face  slightly  •  arcuate  for 
the  reception  of  the  second  radials.  Second  primary  radials 
quadrangular,  more  than  twice  as  wide  as  high.  Third  pri- 
mary radials  pentagonal,  a  little  larger  than  the  second,  about 
twice  as  wide  as  high,  axillary,  and  support  upon  the  upper 
sloping  sides  the  secondary  radials.  On  the  distal  side  of  the 
third  primary  radial,  on  the  right  of  the  azygous  area  there 
are  four  secondary  radials,  the  last  of  which  is  axillary  and 
supports  upon  each  upper  sloping  side  a  free  arm;  on  the 
proximal  side  there  are  two  secondary  radials,  the  last  being 
axillary  and  supporting  upon  the  distal  side  two  tertiary  ra- 
dials and  upon  the  proximal  side  three,  the  last  ones  support- 
ing free  arms,  which  gives  to  this  ray  four  arms.  In  the  ray 
on  the  left  of  the  azygous  area,  the  third  primary  radial  sup- 
ports, Vi\yovL  each  upper  sloping  side,  two  secondary  radials, 
the  last  being  axiliary  and  the  proximal  series  bears  on  the 
proximal  side  two  tertiary  radials  and  on  the  distal  side  two 
tertiary  radials  and  an  axillary  plate  that  supports  two  arms; 
the  distal  series  bears  upon  each  upper  sloping  side  two  ter- 
tiary radials  one  of  which  bears  an  axillary  plate  that  sup- 
ports two  arms.     This  arrangement  gives  to  this  ray  six  arms. 
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In  each  lateral  ray  the  third  primary  radial  supports  upon  each 
upper  sloping  side  two  secondary  radials  the  last  being  axillary 
and  bearing  upon  each  upper  sloping  side  three  tertiary  radi- 
als and  an  axillary  plate  which  supports  two  arms,  which  gives 
to  each  of  these  rays  eight  arms.  In  the  ray  opposite  the 
azygous  area,  there  are  three  secondary  radials  followed  by 
an  axillary  plate  that  supports  two  arms,  in  one  series,  and, 
in  the  other,  there  are  three  arms,  which  gives  to  this  ray 
five  arms.  There  are,  therefore,  in  this  species,  thirty- two 
arms.  The  arms  are  composed  of  a  double  series  of  interlock- 
ing platen  that  show  a  slight  tendency  to  flatten  at  the  in- 
curving superior  ends,  but  not  to  be  compared  in  this  respect 
with  Baiocrinus  Sampaoni.     Pinnules  long  and  dense. 

In  one  of  the  interradial  areas  there  are  three  plates,  one 
followed  by  two  smaller  ones;  in  two  of  the  areas  there  are 
four  plates  in  each,  one  followed  by  two  in  the  second  range 
and  one  in  the  third;  and  in  the  other  area  there  are  five  plates, 
one  followed  by  two  in  the  second  range  and  two  in  the  third. 
There  are  seven  azygous  interradials,  the  first  one  heptagonal, 
in  line  with  the  first  primary  radials  and  of  about  the  same 
size.  It  is  followed  by  three  plates,  the  central  one  being 
larger  than  the  lateral  ones;  and  these  by  two  plates,  in  the 
third  range,  and  one  in  the  fourth,  that  is  somewhat  elongated 
and  reaches  the  plates  of  the  vault.  Vault  conoidal,  and  sub 
central  proboscis  smaller  than  in  B,  Sampsoni. 

This  species  will  be  distinguished  by  the  arrangement  of  its 
thirty- two  arms  from  all  other  species.  The  same  tendency  of 
the  arms  to  flatten  near  the  upper  ends  has  been  discovered 
in  other  species  of  Baiocrinus  that  has  been  overlooked  by 
authors.  But  where  the  flattening  is  as  slight  as  in  our 
specimens  of  this  species,  it  is  probable  that  other  specimens 
will  not  show  any  flattening,  and  that  the  character  is  not  even 
of  specific  importance,  and,  moreover,  it  is  probable  that  it 
does  not  exist  in  younger  specimens,  which  would  again  tend 
to  destroy  its  importance. 

Pound  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  S.  A.  Miller. 
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BATOCRINUS   INSUETUS,    n.    Sp. 

Plate  7,  Fig.  8,  azygous  view  of  cahfx,  vault,  proboscis  and  part 
of  the  anm;  Fig.  9,  side  vicuo  of  same  specimen. 

Species  rather  below  medium  size.  Calyx  obconoidal,  trun- 
cated below,  about  twice  as  wide  as  high;  surface  smooth  or 
finely  granular.     Column  medium  size. 

Basals  form  an  hexagonal  disc  one  half  wider  than  the  diame- 
ter of  the  column,  with  a  central  depression  and  rim  around 
it,  for  the  attachment  of  the  column.  First  primary  radials 
wider  than  high.  Second  primary  radials  quadrangular,  short, 
two  or  more  times  as  wide  as  high.  Third  primary  radials  a 
little  larger  than  the  second,  twice  as  wide  as  high,  pentagonal, 
axillary,  and  support  on  the  upi)er  sloping  sides  the  secondary 
radials.  In  each  lateral  ray,  the  third  primary  radial  supports, 
upon  each  upi)er  sloping  side,  two  secondary  radials,  the  last 
of  which  is  axillary  and  supports  upon  each  upper  sloping  side 
a  tertiary  radial,  that  bears  a  single  arm.  There  are,  there- 
fore, four  arms  in  each  of  these  rays.  >  The  distal  side  of  each 
third  primary  radial  adjoining  the  azygous  area  supports  three 
secondary  radials  that  bear  a  single  arm;  the  proximal  side  of 
each  supports  two  secondary  radials,  the  last  of  which  is  axil- 
lary and  supports  ujwn  each  side  a  tertiary  radial  that  bears 
a  single  arm.  There  are,  therefore,  three  arms  to  each  of 
these  rays.  In  the  ray  opposite  the  azygous  area,  the  third 
primary  supi>orts  upon  each  upi>er  sloping  side  three  scKJond- 
ary  radials,  the  last  of  which  sujiports  a  single  arm.  There 
are,  therefore,  sixteen  simple  arms  in  this  species  and  sixteen 
ambulacral  openings  to  the  vault.  The  arms  are  rather  small 
and  com|)Osed  of  a  double  series  of  interlocking  plates  that  are 
slightly  deejKir  than  wide,  in  the  lower  part,  but  the  arms 
flatten  out  near  the  sui)erior  ends,  as  they  do  in  many  other 
species  in  this  genus.     Pinnules  long  and  dense. 

There  are  three  regular  interradials  in  each  area,  one  large, 
the  other  two  small.  There  are  four  azygous  interradials,  one 
hoptagonal,  in  line  with  the  first  primary  radials  and  slightly 
larger  and  longer  than  either  of  them.  It  is  followed  by  three 
plates,  the  middle  one  being  the  larger  and  longer,  but  it  is 
cut  off  from  the  vault  by  the  tertiary  radials.  The  vault  is 
highly   convex,  with   a  largo   proboscis   that   terminates  in  a 
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balloon-shaped  bulb,  that  has  the  azygous  opening  at  one  side 
of.  the  summit.  The  plates  of  the  vault  are  plain,  or  slightly 
convex,  and  smooth,  but  each  plate,  on  the  central  and  lower 
part  of  the  balloon,  bears  a  central  tubercle,  while  the  small 
plates  on  top  and  surrounding  the  orifice  are  smooth. 

This  species  will  be  distinguished  by  the  arrangement  of  its 
sixteen  arms,  by  the  four  plates  in  the  azygous  area,  and  by  the 
balloon-shaped  proboscis.  The  shape  of  the  vault  and  probos- 
cis, in  this  genus,  varies  so  much,  that  it  may  be  doubtful 
about  how  far  its  form  may  be  regarded  as  of  even  specific 
importance.  We  have  among  the  species  herein  described  the 
long  slender  proboscis  extending  beyond  the  arms,  the  balloon 
shaped  proboscis,  with  arms  capable  of  spreading  all  over  it, 
and  the  convex  vault,  without  proboscis,  save  a  swelling  area 
like,  a  recumbent  proboscis,  with  the  azygous  orific'e  below  the 
ambulacral  canals.  The  breaking  up  of  the  genus  BatocrinuSy 
on  characters,  based  on  the  vault,  azygous  orifice,  and  superior 
part  of  the  arms,  into  subgenera  or  distinct  generic  names  does 
not  seem  to  be  practicable  or  natural. 

Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  BROADHEADI,   n.    Sp. 

Plate  ly  Fig.    10,  bai%l   view   azygous    side   up;    Fig.  If,  view 

.  opposite  the  azygous  area. 

Species  full  medium  size  and  among  the  larger  forms  with 
which  it  is  associated.  Calyx  somewhat  hemispherical,  in  gen- 
eral outline,  rather  more  than  twice  as  wide  as  high;  radial 
series  forming  low,  angular  ridges  from  the  basal  plates  to  the 
fi-ee  arms;  interradial  areas  gently  rounded;  arm  openings 
directed  nearly  horizontally;    sutures  distinct;  surface  granular. 

Basals  form  an  hexagonal  disc  that  expands  a  little  beyond 
the  angles  of  the  radial  ridges,  and  has  a  diameter  two  and  a 
half  times  the  diameter  of  the  column,  and  a  hemispherical 
depression  in  the  truncated  surface  below,  for  the  attachment 
of  the  column.  First  primary  radials  twice  as  wide  as  long, 
longitudinally  angular  in  the  central  part.  Second  primary 
radials  quadrangular,  and  varying  from  one  and  a  half  to  two 
and  a  half  times  as  wide  as  long.     Third  primary  radials  pen- 
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tagonal,  larger  than  tho  second,  wider  than  high,  greatest  width 
t)elow  the  middle,  at  the  angles  formed  by  the  junction  of  the 
lower  expanding  and  upper  sloping  sides,  axillary,  and  sup- 
porting on  each  upper  sloping  side  the  secondary  radials.  In 
the  ray  on  the  right  of  the  azygous  area,  and  in  each  lateral 
ray,  there  are  two  secondary  radials,  the  second  one  of  which 
is  axillary,  and  bears  upon  each  superior  side  two  tertiary  ra- 
dials, which  gives  four  arms  to  each  of  these  three  rays.  In 
the  ray  on  the  left  of  the  azygous  area,  there  are  two  secondary 
radials,  in  the  proximal  series,  the  second  one  of  which  is  ax- 
illary, and  bears  upon  the  proximal  side  two  tertiary  radials, 
and  on  the  distal  side  one  large  tertiary  radial,  and  in  the  dis- 
tal series  there  are  two  secondary  radials  only,  the  last  one 
being  quite  large.  This  gives  to  this  ray  three  arms.  In  the 
ray  opposite  the  azygous  area  the  third  primary  radial  bears 
upon  each  superior  sloping  side  three  secondary  radials,  which 
gives  to  this  ray  two  arms.  There  are,  therefore,  seventeen 
arm  oi)enings  to  the  vault  in  this  species. 

In  the  regular  interradial  area,  between  the  three  and  four 
armed  rays,  there  are  only  three  plates,  one  very  large  fol- 
lowed by  two  elongated  plates,  one  of  which  extends  higher 
than  the  other.  In  each  of  the  other  three  regular  interradial 
areas  chere  are  four  plates,  one  large  plate,  followed  by  two 
in  the  second  range  and  one  in  the  third.  The  azygous  area 
is  subovate  in  outline  and  contains  nine  plates.  The  first  one 
is  in  line  with  the  first  radials,  but  smaller  and  narrower;  it 
is  followed  by  three  much  larger  plates  in  the  second  range, 
and  these  by  three  in  the  third  range,  which  are  suj)ported 
on  two  of  the  plates  of  the  second  range.  Above  the  middle 
one  in  the  third  range  there  is  a  small  plate,  and  between  its 
right  superior  sloping  side  and  the  left  superior  side  of  the 
upper  plate,  in  the  third  range,  an  elongated  plate  is  sup- 
ported that  extends  its  superior  angle  between  the  second  ter- 
tiar\  radials  and  unites  w^ith  the  plates  of  the  vault. 

Vault  conoidal,  slightly  depressed  in  the  interradial  areas, 
and  covered  with  rather  large,  polygonal,  convex  plates.  Two 
small  ovarian  (y)  apertures  may  be  distinguished  between  the 
ambulacral  openings  in    the  azygous  area;    they  are  above  the 
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tprtiary  radials,  at  the  angleg  between  the  two  vault  plates,  in 
the  azygous  depressioD,  and  the  smaller  plate  at  each  side  of 
the  ambulacral  canals.     Proboscis  unknown. 

Pound  in  the  Keokuk  Group  at  Boonville,  Missouri,  and 
now  in  the  collection  of  S.  A.  Miller.  The  specific  name  is  in 
honor  of  Prof.  G.  C.  Broadhead,  formerly  State  (Jeologist  of 
Missouri,  a  gentleman  of  high  scientific  attainments,  whose 
professional  skill  and  untiring  energy  has  to  such  a  great 
extent  contributed  to  our  knowledge  of  the  geology,  as  well  as 
to  the  wonderful  development  of  the  mining  and  economical 
industries  of  that  state. 

BATOCRINUS  NITIDULUS,    n.    Sp. 

Plate  /,  Fig.  12,  azygous  view  of  calyx  and  vault;  Fig,  13, 

opposiie  view  of  same. 

We  have  four  specimens  of  this  species  of  the  same  size  and 
in  the  same  state  of  preservation  as  the  one  illustrated.  None 
of  them  show  any  of  the  arms. 

Species  below  medium  size.  Calyx  broadly  truncated  below 
and  obconoidal  above^  or  like  the  frustum  of  a  cone;  one-half 
wider  than  high.  Plates  convex,  usually  bearing  a  transverse 
angular  ridge,  and  beveled  from  the  central  part  to  the  su- 
tures. No  radial  ridges.  Column  small  and  having  a  very 
small,  round,  columnar  canal. 

Basals  form  an  hexagonal  disc  nearly  twice  as  wide  as  the 
diameter  of  the  column  and  having  a  height  less  than  half  the 
diameter  of  the  column.  First  primary  radials  wider  than  high. 
Second  primary  radials  quadrangular,  about  three  times  as 
wide  as  high.  Third  primary  radials  vary  from  pentagonal  to 
heptagonal  depending  upon  the  number  of  interradials  that  each 
side  abuts  against,  and  they  vary  somewhat  in  size,  but  are 
about  twice  as  large  as  the  second  radials,  axillary,  and  sup- 
port on  each  upper  sloping  side  two  secondary  radials,  the 
last  one  of  which  is  axillary  and  supports  on  each  upper  slop- 
ing side  a  single  tertiary  radial.  There  are,  therefore,  four 
arm  openings  to  the  vault  from  each  ray  or  twenty  ambulacral 
ox)enings  to  the  vault.  The  probability  is  that  the  arms  did 
not  bifurcate  and  that  the  species  had  only  twenty  arms. 

There  are  three  regular  interradials,  in  each  area,  one  large 

the  other  two    smaller   and   somewhat  elongated,  iv  the  speci 
— o 


18 

men  illustrated;  but  in  other  specimens  in  some  of  the  areas, 
there  are  only  two  plates,  one  following  the  other.  There  are 
eight  azygous  interradials  in  the  specimen  illustrated,  the  first 
one  heptagonal,  in  line  with  the  first  primary  radials  and  of 
about  the  same  size.  It  is  followed  by  three  plates,  the  mid- 
dle one  being  the  smaller,  and  these  are  followed  by  foui* 
smaller  plates  that  are  cut  off  from  the  vault  by  the  union  of 
the  tertiary  radials.  In  some  of  the  other  specimens,  there 
are  only  three  plates  in  the  third  range  and,  hende,  only  seven 
azygous  plates.  The  vault  is  conoidal,  covered  with  convex 
plates  and  bears  an  almost  central  probosois. 

This  species  is  distinguished  by  its  trim,  neat  form,  beveled 
plates  and  twenty  ambulacral  openings  to  the  vault.  This  is 
one  of  the  forms  that  might  be  referred  to  Eretmocrtnus,  if 
that  were  a  valid  genus. 

Pound  in  the  Keokuk  Group,  at  Boonville,  Mo.,  and  now  in 
the  collection  of  S.  A.  Miller. 

BATOCRINUS  PECULIARIS,    n.    Sp. 

Plate  /,  Fig,  14,  azygous    side   view;  Fig,  15^  basal  view;  Fig, 

16,  summit  view  of  Ihe  same  specimev. 

Species  below  medium  size.  Calyx  somewhat  obconoidal,  but 
spreading  upward  canopy-like,  and  directing  the  ambulacral 
openings  horizontally.  Truncated  nearly  three  times  the  diam- 
eter of  the  column;  plates  moderately  convex;  sutures  plain; 
surface  granular.     Column  small;  canal  cinque  foil. 

Basals  form  an  hexagonal  disc  nearly  three  times  the  di- 
ameter  of  the  column,  concave  centrally  below  for  the  attach- 
ment of  the  column,  and  having  a  height  equal  to  about  half 
the  diameter  of  the  column.  First  primary  radials  wider  than 
high.  Second  primary  radials  quadrangular,  three  times  as 
wide  as  high.  Third  primary  radials  pentagonal,  larger  than 
the  second,  nearly  three  times  as  wide  as  high,  axillary  and 
support  on  the  upper  sloping  sides  the  secondary  radials.  On 
the  distal  side  of  each  ray  adjoining  the  azygous  area  there 
are  three  secondary  radials,  and  on  the  proximal  side  two  sec- 
ondary radials,  the  last  of  which  is  axillary  and  bears  upon 
each  upper  slopping  side  two  tertiary  radials,  which  gives  to 
each  of  these  rays  three  arms.     One  of  the  lateral  rays  is  con- 
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structed  in  like  manner  and  bears  three  arms.  The  other  lateral 
ray  bears  upon  each  of  the  upper  sides  of  the  third  primary 
radial  two  secondary  radials,  the  last  being  axillary  and  sup- 
porting on  each  upper  sloping  side  two  tertiary  radials,  which 
gives  to  this  ray  four  arms.  In  the  ray  opposite  the  azygous 
area  there  are  three  secondary  radials,  which  gives  to  this  ray 
two  arms.  There  are,  therefore,  fifteen  arms  in  this  species, 
as  shown  by  the  ambulacral  openings  to  the  vault. 

There  are  three  regular  interradials  in  each  area,  one  large, 
the  other  two  small  and  somewhat  elongated.  The  azygous 
area  is  very  peculiar,  as  the  proboscis  having  the  azygous 
orifice  separates  the  tertiary  radials  and  projects  below  the 
ambulacral  openings  and  occupies  nearly  half  the  azygous 
area.  The  first  plate  is  heptagonal,  in  line  with  the  first 
primary  radials  and  the  largest  plate  in  the  body.  There  are 
three  pilates  in  the  second  range,  the  middle  one  being  the 
smaller  and  supporting  the  plates  that  surround  the  azygous 
orifice.  In  the  third  range,  on  one  side  of  the  recumbent  pro- 
boscis or  azygous  ridge,  there  is  one  rather  large  plate,  and  all 
the  other  plates  in  the  area  are  small  and  form  part  of  the 
round  recuitibent  proboscis.  The  vault  is  highly  convex,  and 
has  a  capacity  equal  to  or  greater  than  that  of  the  calyx.  It 
is  covered  with  small,  convex,  polygonal  plates.  Upon  the 
azygous  side  of  the  center  a  convex  elevation  arises  that  be- 
comes more  defined  as  it  passes  down  between  the  ambulacral 
orifices  and  finally  projects,  like  the  end  of  a  proboscis,  below 
the  arms  in  the  upper  third  of  the  azygous  area.  It  ap- 
pears like  the  recumbent  proboscis  in  Siphonocrinua  armosua, 
though  not  projecting  quite  as  much.  Probably  the  word 
**proboscis"  should  not  be  used  in  the  definition,  for  it  is 
merely  a  rounded  ridge  from  one  side  of  the  vault  that  termi- 
nates in  a  hemispherical  projection  that  bears  an  orifice  in  the 
upper  part  of    the  azygous  area,  as  shown  in    the  illustration. 

This  species  is  distinguished  by  its  general  form,  convex  vault, 
recumbent  proboscis  with  orifice  below  the  arms,  and  by  its 
fifteen  arms,  from  all  other  species.  By  some  it  might  be  re- 
ferred to  Dorycrinus,  but  we  think  it  is  clearly  a  Batocrinus. 
Pound  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  S.  A.  Miller, 
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BATOCUINUS    IMPARILIS,   n.    Sp. 

Plate  I,  Fig.    17,   aaygous  view;  Fig.  18,  opposite  azygous  side 

We  have  several  si)ecimens  of  this  species  varying  from  half 
the  size  of  the  one  illustrated  to  about  one-fourth  larger.  None 
of  them  show  any  of  the  arms,  and  the  one  illustrated  is  best 
preserved. 

Calyx  urn- shaped;  about  one-fourth  wider  than  high,  though 
sometimes  nearly  as  high  as  wide.  Plates  tumid;  no  radial 
ridges;  sutures  distinct;  column  small;  surface  granular. 

Basals  form  a  very  low  hexagonal  cup  about  three  times  as 
wide  as  the  diameter  of  the  column.  The  columnar  facet  is 
round,  deep  and  preserves  the  serrated  lines  for  the  attachment 
of  the  column.  The  convexity  of  the  plates  extends  below  the 
point  of  attachment  of  the  column.  The  first  primary  radials 
are  much  larger  than  any  other  plates  in  the  body  and  have 
a  height  nearly  equaling  the  width.  Second  primary  radials 
quadrangular,  about  twice  as  wide  as  high.  Third  primary 
radials  very  little  larger  than  the  second,  pentagonal,  axillary, 
and  supiK)rt  on  each  upper  sloping  side  of  three  rays  two 
secondary  radials,  which  gives  to  each  of  these  rays  two  arms. 
Each  third  primary  radial  adjoining  the  azygous  area  bears 
upon  the  distal  upper  side  two  secondary  radials,  the  last 
one  bearing  a  single  arm,  and  upon  the  proximal  side  two 
secondary  radials  the  last  of  which  is  axillary  and  bears  upon 
each  upper  sloping  side  a  single  tertiary  radial  which  ^ives 
to  each  of  these  rays  three  arms.  There  are,  therefore,  twelve 
arm  openings  to  the  vault  in  this  species. 

There  are  three  regular  interradials  in  each  area,  one  large, 
the  other  two  smaller,  somewhat  elongated,  and  unite  with  the 
plates  of  the  vault.  The  azygous  area^  is  large.  The  first 
plate  is  in  line  with  the  first  primary  radials  and  of  about  the 
same  size.  It  is  followed  by  three  rather  large  plates,  in  the 
second  range,  and  these,  by  three  small  plates,  in  the  third 
range,  that  unite  with  three  plates  that  separate  the  arms  and 
uuito  with  the  plates  of  the  vault.  The  vault  is  cx)nvex  and 
covered  with  convex  polygonal  platas.  The  proboscis  is  snuall 
and  subcentral,  but  it  is  broken  off  close  to  the  vault  in  all 
our  specimens. 
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This  species  is  distinguished  by  its  general  form,  convex 
plates,  union  of  interradials  with  the  plates  of  the  vault,  and 
by  having  twelve  arms.  It  cannot  be  mistaken  for  any  other 
described  species. 

Pound  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  INCULTUS,   n.    Sp. 

Plate  7,  Fig.  19;    azygoiis  view;  Fig.  20^  opposite  azygous  side. 

We  have  four  specimens  which  we  refer  to  this  species, 
though  there  is  some  difference  in  the  azygous  areas.  None 
of  them  show  any  arms.  Species  below  medium  size.  Calyx 
urn-shaped  and  nearly  as  high  as  wide.  Plates  highly  convex; 
no  radial  ridges;  sutures  distinct.  Column  round,  rather  large 
and  having  a  cinque  foil  canal. 

Basals  form  an  elevated  hexagonal  cup  about  twice  as  wide 
as  the  diameter  of  the  column  and  having  an  hemispherical 
depression  below,  for  the  insertion  of  the  column.  The  first 
j)rimary  radials  igre  ,the  largest  plates  in  the  body,  except  the 
first  azygous  plate,  and  have  a  height  nearly  equal  to  the 
width.  Second  primary  radials,  quadrangular,  and  about  or 
less  than  one-half  wider  than  high.  Third  primary  radials 
considerably  larger  than  the  second,  and  pentagonal  or  hexa- 
gonal, depending  on  the  number  of  plates  they  abut  upon,  in 
the  inter  radial  areas,  axillary,  and  support  on  each  of  the 
superior  lateral  sides  two  secondary  radials,  each  of  which 
bears  a  single  arm.  There  are,  therefore,  ten  arm  openings 
to  the  vault,  in  this  species. 

The  regular  interradial  areas  are  elongated  and  generally 
have  four  plates,  but  sometimes  only  three.  There  is  one  in 
the  first  range,  generally  two  elongated  plates  in  the  second 
range,  but  sometimes  only  one,  and  one  elongated  plate  in  the 
third  range  that  connects  with  the  plates  of  the  vault.  The 
azygous  area  is  large,  and  the  number  of  plates  is  not  uniform. 
The  first  plate  is  in  line  with  the  first  primary  radials  and 
fully  as  large  as  any  of  them.  It  is  followed,  in  the  specimen 
illustrated,  in  the  second  range,  by  four  plates,  but,  in  other 
specimens,  there  are   only  three.    Above  these^   in  the  speoi- 
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men  illustrated,  there  are  three  plates,  followed  by  two  plates 
that  connect  with  the  plates  of  the  vault,  but  in  other  speci- 
mens only  three  or  four  plates  can  be  distinguished. 

The  vault  is  convex  and  is  covered  by  a  few  large  convex 
plates,  and  bears  a  large  subcentral  proboscis,  which  is  sur- 
rounded, near  the  base,  by  large  convex  plates. 

This  species  bears  some  resemblance  to  B.  imparilia,  above 
described,  but  the  calyx  is  more  elongated,  the  vault  and  pro- 
boscis are  altogether  diiferent,  and  it  has  only  ten  arms,  while 
that  species  has  twelve.  When  compared  with  other  described 
si>ecies  the  diiferences  are  equally  as  well  defined.  We  may 
here  call  attention  to  the  fact,  that  the  number  of  plates  in 
the  azygous  and  regular  interradial  areas,  in  the  genus  Baio- 
crinttSy  is  of  less  importance  than  the  number  of  ambulacral 
openings  to  the  vault,  not  only  as  shown  by  this  species,  but 
as  shown  by  many  otheis,  in  our  possession. 

Pound  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  INSPERATUS,   n.    Sp. 

Plafe  /,  Fig.  21^  azygous  view;  Fig.  22^  opposite  azygous  side. 

This  species  is  founded  upon  a  single  specimen,  that  seems 
to  be  perfect  in  all  its  parts,  and,  if  abnormal,  we  do  not  know 
from  what  parents  it  arose.  The  calyx  and  vault  together 
have  a  sub-elliptical  outline  with  both  ends  slightly  truncated. 
Species  below  medium  size.  Calyx  urn-shaped,  about  as  high 
as  wide.  Plates  tumid;  no  radial  ridges;  sutures  distinct; 
surface  granular.  CJolumn  round  and  small.  It  has,  however, 
only  four  radial  series. 

Basals  form  an  elevated  hexagonal  cup,  about  twice  as  wide 
as  the  diameter  of  the  column,  and  having,  the  plates  rounded 
below  to  a  hemispherical  depression  for  the  insertion  of  the 
column.  First  primary  radials  wider  than  high  and  of  unequal 
size,  though  there  are  only  four  of  them.  Second  primary 
radials  quadrangular,  and  nearly  as  long  as  wide.  Third  pri- 
mary radials  considerably  larger  than  the  second,  three  hexag- 
onal and  one  heptagonal,  axillary,  and  support  on  each  of 
the  superior  sloping  sides  two  secondary  radials,  each  of  which 
bears  a  single  arm.  There  are,  therefore,  eight  arm  openings 
to  the  vault  in  this  species^ 
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The  first  regular  interradials  are  large,  tumid  plates,  and,  in 
one  of  the  areas,  the  first  one  is  followed  by  two  elongated 
plates,  that  unite  with  two  plates  belonging  to  the  vault,  but, 
in  the  other  two  areas,  the  first  one  is  followed  by  two  plates 
in  the  second  range  and  two  smaller  ones  m  the  third  range, 
that  connect  with  two  plates  belonging  to  the  vault.  The  first 
azygous  plate  is  in  line  with  the  first  primary  radials,  very 
tumid,  and  rather  larger  than  either  of  them.  It  is  followed 
by  three  plates  in  the  second  range,  and  these  by  two  in  the 
third  range,  that  unite  with  the  plates  of  the  vault.  The  vault 
is  elevated  over  the  ambulacral  canals,  conical,  and  bears  a 
large  central  probdscis,  which  is  broken  off  in  our  specimen. 
The  plates  on  the  vault  are  polygonal,  tumid  and  few  in  num- 
ber. 

This  species  cannot  be  compared  with  any  other,  unless  it  is 
for  the  purpose  of  showing  that  it  is  abnormal,  and  not  entitled 
to  a  specific  name  It  is  four-fifths  of  a  Batocrinus.  It  agrees 
with  Batocrinus  as  far  as  it  goes.  The  definition  of  Baiocrintis 
requires  five  radial  series,  and  this  species  has  only  four.  The 
radial  series  that  is  missing  is  the  one  opposite  the  azygous 
area.  Probably  it  will  be  found  to  be  as  near  B,  incuUus  as 
to  any  other  species,  but,  aside  from  the  four  radial  series,  it 
will  be  noticed  that  the  itterradial  and  azygous  areas  and  the 
vault  and  proboscis  are  quite  different  in  the  two  species.  Take 
fr^om  B.  incuUus  one  radial  series  and  one  interradial  are^  and 
close  up  the  opening,  it  will  be  found  to  be  widely  different 
fl'om  this  species  in  general  form  and  outline.  The  differences 
are  even  more  marked  when  compared  with  B.  ifwpan7t»,'which 
has  twelve  ambulacral  openings.  We  see  no  reason  why  a  cri- 
noid  should  not  have  perpetuated  itself  while  having  only  four 
radial  series  as  well  as  if  it  had  six.  The  difficulty  that  is  hard 
to  overcome  in  this  case  is,  if  we  have  here  a  good  species, 
we  ought  also  to  haye  a  good  genus,  and  yet  we  are  unwilling 
to  take  it  out  of  the  genus  Batocrinus.  If  our  specimen  is  ab- 
normal, it  is  well  worth  defining  and  illustrating,  and  the  spe- 
cific name  we  have  given  it  will  serve  for  a  handle  until  some 
one  has  ascertained  to  what  species  it  should  be  referred,  and 
even  then  the  synonymy  will  not  have  altogether  lost  its  use- 
fulness.    We   are  of  the  opinion  that  our  specimen  descended 
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from  a  Batacrinus^  and,  if  wo  had  two  specimens,  we  would 
be  confident  that  it  could  perpetuate  itself  and,  therefore,  rr.rk 
as  a  specie?;  but,  if  the  single  specimen  is  all  that  ever  ex- 
isted, we  would  say  it  is  abnormal,  and  only  proves  the  great 
vitality  the  species  possessed,  that  gave  it  the  strength  to  grow 
to  maturity  in  the  perfect  form  of  its  kind,  while  one-fifth  of 
the  body  was  absent  from  its  birth  or  inception.  Under  a)l 
the  circumstances,  probably,  the  specific  name  should  be  re- 
ceived only  provisionally.  , 
Found  in  the  Burlington  Group,  at  Sedalia,  Missouri,  and 
now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  FORMACEUS,   n.    Sp. 

Pla'e  /,  Fig.  23y  azygous  view;  Fig,  24,  opposite  view. 

Species  medium  or  above  medium  size.  Calyx  bowl-shaped, 
semi-elliptical,  broadly  rounded  below;  height  two- thirds  the 
diameter;  no  radial  ridges;  sutures  distinct,  not  beveled;  sur- 
face granular.     Column  small,  round. 

Basals  form  an  hexagonal  disc  about  twice  as  wide  as  the 
diameter  of  the  column  with  an  hemispherical  columnar 
cavity  radiately  furrowed.  First  radials  large,  expanded,  three 
hexagonal  and  two  heptagonal.  Second  radials,  quadrangular, 
a  little  wider  than  long.  Third  radials  one-half  larger  than 
the  second,  pentagonal,  except  the  one  upon  the  left  of  the 
azygous  area,  which  is  hexagonal,  and  three  of  the  rays  sup- 
port upon  each  upper  sloping  side  two  secondary  radials,  the 
last  of  which  is  axillary  and  suj^ports  upon  each  upper  slop- 
ing side  two  tertiary  radials  which  gives  to  each  of  these  rays 
four  arms.  In  one  of  the  lateral  rays  there  are  upon  one  side 
three  secondary  radials  and  uiK)n  the  other  two  secondary 
radials,  the  last  being  axillary  and  supporting  upon  each  upper 
sloping  side  two  tertiary  radials,  which  gives  to  this  ray  three 
arms.  In  the  ray  opposite  the  azygous  area  the  third  primary 
radial  supports,  upon  each  superior  side,  three  secondary 
radials,  which  gives  to  this  ray  two  arms.  There  are,  there- 
fore, seventeen  arm  openings  to  the  vault  in  this  species. 

The  regular  areas  do  not  connect  with  the  vault,  except  in 
the  area  between  the  two  and  three-armed  rays  and  the  num- 
ber of  plates  in  each  varies    from  three  to  five.    The  azygous 
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area  is  very  large  and  contains  fifteen  platos.  The  first  one 
is  in  line  with  the  first  primary  radials  and  of  the  same  size. 
It  is  followed  by  three  plates  in  the  second  range,  five  plates 
in  the  third  range,  three  in  the  fourth  range  and  above  these 
there  are  -three  plates  two  of  which  connect  with  the  plates  of 
the  vault.  Vault  convex,  composed  of  polygonal,  convex 
plates  and  bears  a  strong  subcentral  proboscis. 

This  species  is  distinguished  by  its  general  form,  absence  of 
radial  ridges,  and  seventeen  ambulacral  openings  to  the  vault. 
It  will  also  be  distinguished  by  the  number  of  plates  in  the 
azygous  area,  if  that  feature  is  of  specific  importance,  but  we 
have  known  the  number  of  plates,  in  the  azygous  area,  to 
vary,  among  specimens,  that  we  have  referred  to  the  same 
species,  and,  probably,  in  this  species  some  specimens  may 
show  a  less  number  of  plates,  commencing  with  the  five  plates 
in  the  third  range  and  continuing  to  the  vault.  We  have  seen 
two  specimens  besides  the  one  illustrated,  but  the  plates  in  the 
upper  part  of  the  azygous  area  are  either  not  well  preserved 
or  are  not  to  be  distinguished  from  the  type. 

Found  in  the  Burlington  Group,  at  Sedalia,  Missouri,  and 
now  in  the  collection  S.  A.  Miller. 

BATOCRINUS   INCONSUETUS,    n.    sp. 

Plate  J,  Fig,  25,  basal    view;    Fig,    26,    summit   view;    Fig,  27, 

azygous  side  view. 

Species  medium  or  below  medium  size.  Calyx  very  low  and 
saucer- shaped;  height  not  more  than  one-fourth  the  diameter, 
and  ambulacral  openings  directed  horizontally;  slight  radial 
ridges,  interradials  plain;  surface  smooth.  Column  medium 
size  and  round. 

Basals  form  a  circular  disc  that  projects  below  the  first 
primary  radials  about  the  thickness  of  a  plate,  has  a  diameter 
about  twice  as  great  as  the  diameter  of  the  column,  and  bears 
a  concave,  radiately  lined  depression  for  the  columnar  attach, 
ment.  First  primary  radicals  twice  as  wide  as  long,  three 
hexagonal  and  two  heptagonal.  Second  primary  radials  quad- 
rangular, about  three  times  as  wide  as  long.  Third  primary 
radials  a  little  larger  than  the  second,  twice  as  wide  as  long, 
pentagonal,  axillary  and  in  each  lateral  ray  support  upon  each 
—4 
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Upper  sloping  side  two  secondary  radials,  the  last  of  which  is 
axUlary  and  supports  upon  each  upper  side  two  tertiary 
radials  which  gives  to  each  of  these  rays  four  arms.  •  Upon 
the  distal  side  of  the  third  primary  radials  adjoining  the  asy- 
gous  area  there  are  four  secondary  radials,  and  on  the  proxi- 
mal side  two  secondary  radials,  the  last  of  which  is  axillary 
and  bears  upon  the  distal  side  two  tertiary  radials,  and  upon 
the  proximal  side  three  tertiary  radials  which  arrangement 
gives  to  each  of  these  rays  three  arms.  In  the  ray  opposite 
the  azygous  area  there  are  three  secondary  radials  upon  each 
side  of  the  third  primary  which  gives  to  this  ray  two  arms. 
There  are,  therefore,  sixteen  ambulacral  openings  to  the  vault 
in  this  species,  and  the  last  radials  are  small  and  contracted 
which  makes  it  probable  that  the  arms,  which  are  not  pre- 
served, are  single  and  not  large. 

There  are  three  regular  interradials  in  each  area,  one  fol- 
lowed by  two  in  the  second  range  that  are  short  and  enclosed 
below  the  tertiary  radials  so  that  they  do  not  approach  the 
vault.  The  first  azygous  plate  is  in  line  with  the  first  primary 
radials  and  somewhat  longer,  and  it  is  followed,  in  the  second 
range,  by  four  plates  that  very  much  widen  the  lower  jwfcrt  of 
the  area.  There  are  four  plates  in  the  third  range  and  these 
are  followed  by  a  single  narrow  elongated  plate  that  connects 
with  the  plates  of  the  vault. 

The  vault  is  low  and  has  about  the  same  capacity  as  the 
calyx.  It  is  covered  with  polygonal,  convex  plates  and  bears 
a  small  subcentral  proboscis.  The  ovarian  apertures  are  con- 
spicuous in  this  species.  There  are  two  between  each  pair  of 
arms  and  one  between  the  secondary  and  tertiary  series  in  the 
three-armed  .rays,  which  makes  sixteen  in  the  species.  They 
are  above  the  calyx  and  connect  with  the  ambulacral  canals 
under  the  vault. 

This  species  is  distinguished  by  its  general  form,  sixteen 
arms,  four  azygous  plates  in  the  second  range,  short  regular 
interradial  areas,  and  ovarian  apertures.  It  cannot  be  mis- 
taken for  any  other  described  species. 

Pound  by  S.  A.  Miller  in  the  Keokuk  Group,  at  Boonville, 
Missouri,  and  npw  in  his  CDllecfon. 
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BATOCRINUS  SERRATUS,    n.    Sp. 

Plate  J,  Fig,  28,   bcisal   view;    Fig.  29,  azygcus  side  view;   Fig. 

30,  summit  view. 

Species  medium  or  below  medium  size,  the  one  illustrated  is 
the  largest  among  four  which  are  before  us.  Calyx  nearly 
flat;  height  one-fifth  or  one-sixth  the  diameter,  and  ambulacral 
openings  directed  horizontally;  radial  series  project  at  the 
margin  so  as  to  notch  the  circumference  at  the  interradial 
parts,  and  they  are  somewhat  lobed,  without  radial  ridges; 
surface  granular.     Column  round,  medium  size. 

Basads  form  a  subhexagonal  disc,  that  projects  below  the 
first  primary  radials  about  the  thickness  of  a  plate,  has  a 
diameter  about  one  half  greater  than  the  diameter  of  the  col- 
umn, and  bears  a  slight  concave,  radiately  lined  depression, 
for  the  columnar  attachment.  First  primary  radials  twice  as 
wide  as  long,  three  hexagonal,  two  heptagonal.  Second  pri- 
mary radials  quadrangular  and  from  two  to  three  times  as  wide 
as  long.  Third  primary  radials  a  little  larger  than  the  second, 
twice  as  wide  as  long,  pentagonal,  axillary  and  in  each  lateral 
ray  support  upon  each  upper  sloping  side  two  secondary  ra- 
dials, the  last  of  which  is  axillary  and  supports  upon  each 
upper  sloping  side  two  tertiary  radials,  which  gives  to  each 
of  these  rays  four  arms.  Upon  the  distal  side  of  the  third 
primary  radials  adjoining  the  azygous  area  there  are  three 
secondary  radials,  and  on  the  proximal  side,  two  secondary 
radials,  the  last  of  which  are  axillary  and  bear  upon 
each  superior  sloping  side  two  tertiary  radials  which  g^ves  to 
each  of  these  rays  three  arms.  In  the  ray  opposite  the  azy- 
gous area  there  are  three  secondary  radials  upon  each  side  of 
the  third  primary  radial,  which  gives  to  this  ray  two  arms. 
There  are,  therefore,  sixteen  ambulacral  openings  to  the  vault 
in  this  species. 

The  regular  interradial  areas  are  elongated  and  not  uniform. 
In  two  of  the  areas  one  large  plate  is  followed  by  one  short 
small  plate  aiid  one  elongated  plate  that  unites  with  two  plates 
belonging  to  the  vault.  In  another  area  there  are  two  plates 
corresponding  to  the  elongated  plate  just  mentioned,  and  the 
last  one  unites  with  the  plates  of  the  vault,  and  in  the  other 
area  there  are  only  two  plates,  one  following  the  other,  and  they 
arQ  cut  off  by  the  third  radials  from  uniting  witJi  the  plates  of 
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the  vault.  The  first  azygous  plate  is  in  line  with  the  first 
primary  radials  and.  somewhat  smaller;  it  is  followed  by  three 
plates  in  the  second  range  and  two  in  the  third  range,  that 
ui^ite  with  the  plates  of  the  vault. 

The  vault,  though  low,  has  more  capacity  than  the  calyx. 
It  is  covered  with  polygonal,  convex  plates  and  bears  a  small 
subcentral  proboscis.  The  ambulacral  areas  are  convex  and 
the  interambulacral  areas  abruptly  depressed  at  the  interradial 
areas,  so  that  the  vault  presents  the  same  notched  margin  that 
belongs  to  the  calyx.  There  are  sixteen  ovarian  apertures, 
but  they  are  small  and  situated  close  to  the  ambulacral  open- 
ings and  not  as  far  back  upon  the  vault  as  in   B.  inconsuetus. 

This  species  when  compared  with  B.  inconsuetus^  that  has 
the  same  number  of  arms,  will  be  found  to  have  quite 
diiferent  interradial  and  azygous  areas  and  fewer  plates  in 
them;  there  are  fewer  tertiary  radials  in  the  rays,  and  the 
lobed  rays  and  depressed  marginal  interradial  areas  serve  at  once 
to  distinguish  it,  without  touching  upon  minor  diifer- 
ences,  that  will  occur  to  any  one  who  reads  the  descriptions. 
It  is  so  different  from  all  other  described  species  that  no  com- 
parison with  any  of  them  is  necessary. 

Pound  by  S.  A.  Miller  in  the  Keokuk  Group,  at  Boone ville, 
Missouri,  and  now  in  his  collection. 

BATOCRINUS   IGNOTUS,   n.    Sp. 

Plate  J,  Fig.  31,  basal  view;  Fig.  32,   azygous   side   viiw;  Fig. 

33j  summit  view. 

Species  medium  size.  Calyx  low,  three  times  as  wide  as 
high  and  ambulacral  openings  directed  horizontally.  Radial 
series  rounded,  most  strongly  convex  at  the  margin;  interradial 
areas  slightly  concave,  surface  granular;  column  round,  medium 
size. 

Basals  form  a  subhexagonal  disc  that  projects  below  the  first 
primary  radials  and  has  a  diameter  about  twice  as  great  as  the 
diameter  of  the  column;  it  bears  a  moderately  concave,  radiately 
lined  depression  for  the  columnar  attachment.  First  primary 
radials  of  unequal  size  and  a  little  wider  than  long^  three 
.hexagonal,  two  heptagonal.  Second  primary  radials  quad- 
rangular   and    about    three    times    as    wide    as    long.       Third 
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primary  radials  larger  thati  the  second,  more  than  twice  as 
wide  as  long,  pentagotial,  axillary,  and  iti  one  lateral  ray  sup- 
ports upoti  each  upper  sloping  side  two  secondary  radials,  the 
last  being  axillary  and  supporting  upon  each  upper  sloping 
side  two  tertiat-y  tiekdials;  in  the  other  lateral  ray  there  are  three 
secondary  radials,  on  each  side  of  the  third  primary  radial, 
the  last  of  which  are  axillary  and  bear  upon  each  superior 
side  two  tertiary  radials,  which  gives  to  each  of  these  rays 
four.  arms.  Upon  the  distal  side  of  the  third  primary  radials, 
adjoining  the  azygous  area  there  are  three  secondary 
radials,  and  on  the  proximal  side  two  secondary  radials 
the  last  of  which  are  axillary  and  bear  upon  each  superior 
sloping  side  two  tertiary  radials,  which  gives  to  each  of  these 
rays  three  arms.  In  the  ray  opposite  the  azygous  area  the 
third  primary  radial  bears  upon  one  side  three  secondary 
radials  and  upon  the  other  two  secondary  radials,  the  last 
being  axillary  and  supporting  upon  each  upper  side  two  ter- 
tiary radials,  which  gives  to  this  arm  three  rays*  It  will  be 
observed  that  this  ray  is  constructed  in  the  same  WAy  that  the 
rays  are  on  each  side  of  the  azygous  area  and  that  the  side 
having  three  secondary  radials  is  on  the  side  of  the  lateral 
ray  that  has  three  secondary  radials  on  each  side  of  the  third 
primary  radial.  This  species,  therefore,  has  seventeen  am- 
bulacral  openings  to  the  vault. 

There  are  three  regular  interradials  in  each  area;  one  large 
plate  followed  by  two  small  ones.  They  are  below  the  ter- 
tiary radials  and  do  not  reach  near  the  vault.  There  are  six 
plates  in  the  azygous  area.  The  first  one  is  in  line  with  the 
first  primary  radials  and  about  the  same  size;  it  is  followed  by 
three  plates  in  the  second  range,  and  two  in  the  third,  neither 
of  which  approaches  the  vault. 

The  vault  is  highly  convex  and  has  more  capacity  than  the 
calyx.  It  is  covered  with  plain,  polygonal  plates,  and  bears  a 
rather  large  proboscis.  The  ovarian  apertures  are  small  and 
on  the  sides  of  the  plates  surrounding  the  ambulacral  canals. 
There  appear  to  be  seventeen  of  them. 

This  species  is  distinguished  by  its .  general  form  And  seven- 
teen arms.  If  the  three  secondary  radials,  in  one  of  the 
lateral  rays,  is  to  be  regarded  as  a  noroial  feature,  then  that 
i^one  will  distinguish  it  from  all  other  speoies^    If  we  had  two 
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specimens  of  this  species  possessing  three  secondary  radials, 
we  would  not  hesitate  to  regard  it  as  a  normal  feature,  but 
having  only  one,  it  may  be  a  otrange  freak  that  was  not  per- 
petuated. 

Found  by  S.  A.  Miller  in  the  Keokuk  Group,  at  Boonville, 
Missouri,  and  now  in  his  collection. 

BATOCRINUS    MODESTUS,   n.    Sp. 

PkUe  I,  Fig.  34j  basal  view;  Fig,  35,  azygous  nde  view;  Fig. 

36^  summit  view. 

Species  medium  or  just  below  medium  size.  Calyx  subhemi- 
spherical,  rather  more  than  twice  as  wide  as  high,  and  broadly 
rounded  below.  Plates  convex.  No  radial  ridges.  Surface 
granular.     Column  round,  medium  size. 

Basais  form  an  hexagonal  disc  that  projects  slightly  below 
the  first  primary  radials  and  has  a  diameter  a  little  less  than 
twice  the  diameter  of  the  column;  it  bears  a  moderately  con- 
cave, radiately  lined  depression  for  the  columnar  attachment. 
First  primary  radials  about  one-half  wider  than*  high,  three 
hexagonal,  two  heptagonal.  Second  primany  radials  quadrangu- 
lar, three  or  four  times  as  wide  as  long.  Third  primary  radials 
only  a  little  longer  than  the  second,  and  two  or  three  times  as 
wide  as  long,  pentagonal,  axillary,  and  in  one  lateral  ray  sup- 
l)orbs  upon  each  upx>er  sloping  side  two  secondary  radials,  the 
last  one  of  which  is  axillary  and  supports  upon  each  upper 
sloping  side  two  tertiary  radials,  which  gives  to  this  ray  four 
arms.  In  the  other  lateral  ray  there  are  four  secondary  radials 
upon  one  side  of  the  third  primary  radial  and  two  upon  the  other 
followed  by  three  tertiary  radials  upon  each  side,  which  gives 
to  this  ray  three  arms.  Upon  the  distal  side  of  the  third 
primary  radials  adjoining  the  azygous  area  there  are  four  second- 
ary radials  and  on  the  proximal  side  two,  the  last  being  axil- 
lary and  bearing  upon  each  upi>er  sloping  side  two  or  three 
tertiary  radials  which  gives  to  each  of  these  rays  three  arms. 
In  the  ray  opposite  the  azygous  area  there  are  three  secondary 
radials  on  each  ui)i)er  sloping  side  which  gives  to  this  ray  two 
arms.  There  are,  therefore,  fifteen  arm  openings  to  the  vault, 
in  this  Bi)ecies,  but  all  the  arms  preserved  in  any  of  our 
specimens   at   once  bifurcate,  giving,  as   indicated,  thirty  free 
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arms  to  the  species.  Wo  have,  however,  only  three  specimens 
showing  any  of  the  arms,  l>ut  one  of  them  has  five  bifurcating 
rays  showing  part  of  ten  arms.  The  general  form  and  i)arts 
preserved  leave  little  doubt  that  the  species  has  thirty  free 
arms. 

There  are  three  regular  interradials  in  each  area — one  large 
plate  followed  by  two  small  ones.  They  are  below  the  tertiary 
radials  and  do  not  reach  the  vault.  There  are  seven  plates  in 
the  azygous  area.  The  first  one  is  in  line  with  the  first  primary 
radials  and  of  about  the  same  size;  it  is  followed  by  three 
plates  in  the  second  range,  two  in  the  third  range  and  one  in! 
the  fourth,  which  unites  With  the  plates  of  the  vault. 

The  vault  is  conoidal  and  has  a  capacity  about  equal  to  that 
of  the  calyx.  It  is  covered  with  plain  and  slightly  convex, 
polygonal  plates,  and  bears  a  moderate- sized  subcentral  pro- 
boscis. No  ovarian  pores  have  been  seen  in  any  of  our  speci- 
mens and  there  app^brs   to  be  no  evidence  of    their  existence. 

This  species  is  distinguished  by  its  general  form,  hemispher- 
ical calyx  and  conoidal  vault,  fifteen  ambulacral  openings  t6  the 
vault  and  thirty  free  arms.  Any  one  capable  of  distinguishing 
a  Batocrinus  will  at  once  know  the  species  from  these  peculiar- 
ities. 

Pound  by  S.  A.  Miller,  in  the  Keokuk  Group,  at  Boonville, 
Missouri,  and  now  in  his  collection. 

BATOCRINUS   HETEROCLITUS,   n.    Sp. 

Plate  /,   Fig.    37,    basal  piew;   Fig.  38,  azygous  stde;   Fig.  39, 

summit  view. 

Species  rather  below  medium  size.  Calyx  and  vault  subequal, 
and  together  somewhat  trochiform.  Height  of  the  calyx  about 
one  third  the  diamet^,  and  ambulacral  openings  directed  hori- 
zontally. Radial  series  project  at  the  margin,  so  as  to  notch 
the  circumference  at  the  interradial  parts.  Radial  ridges  well 
defined  and  angular.  Surface  granular.  CJolumn  round  and 
small. 

Basals  form  an  hexagonal  disc  or  very  low  cup  two  and  a 
half  times  the  diameter  of  the  column.  First  primary  radials 
wider  than  long,  three  hexagonal,  two  heptagonal.  Second 
primary  radials  quadrangular,  and  from  two  to  three  times  as 
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wide  as  longi  Third  primary  xadials  only  a  UtUe  larger  than 
the  second,  twice  as  wide  as  longr  penti^gonal*  axillary,  and  in 
each  lateral  ray,  and  in  the  ray  on  the  right  of  the  c^ygous 
area  support  ypon  each  upper  sloping  side  two  secondary  radi- 
als,  the  last  of  which  are  axillary  and  support  upon  each  upper 
sloping  side  two  tertiary  radials,  which  gives  to  each  of  these 
three  rays  four  arms.  The  ray  on  the  left  of  the  azygous  area 
boars  on  the  distal  side  of  the  third  primary  jadial  three  sep- 
ondary  radials,  and  on  the  proximal  side  two  secondary  radials, 
the  last  one  being  axillary  and  supporting,  on  each  upper  slop- 
ing side,  a  single  tertiary  radial,  which  gives  to  this  ray  three 
arms.  The  ray  opposite  the  azygous  area  bears  upon  each 
upper  side  three  secondary  radials,  which  give  to  it  two  arms. 
There  are,  therefore,  seventeen  arm  openings  to  the  vault  in 
this  species. 

The  regular  interradial  areas  are  elongated  and  connected 
with  the  vault.  The  first  plate  is  smaller  than  a  first  radial; 
it  is  followed  by  two  plates  in  the  second  range,  and,  in  some 
areas,  with  two  plates  in  the  third  range  that  connect  with  the 
plates  of  the  vault,  and,  in  other  areas,  one  plate  in  the  third 
range  connects  with  the  plates  of  the  vault.  Thereto,  there- 
fore, four  plates  in  some  areas  and  five  in  other  areas.  The 
azygous  area  is  large  and  connected  with  the  plates  of  the 
vault.  The  first  azygous  plate  is  in  line  with  the  first  primary 
radials  and  somewhat  narrower;  it  is  followed  by  three  large 
plates  in  the  second  range,  three  smaller  ones  in  the  third 
range^  and  two  in  the  fourth  range,  that  connect  with  the 
plates  of  the  vault.  There  are,  therefore,  nine  plates  in  this 
area. 

The  vault  is  conoidal,  low,  depressed  toward  the  margin  in 
the  interradial  areas,  and  covered  with  polygonal,  convex 
plates.  There  is  doubt  about  the  presence  of  a  proboscis. 
The  highest  elevation  is  almost  central  and  if  a  proboscis  ex- 
isted it  must  have  been  very  small,  for,  at  that  place,  the 
plates  indicate  a  small  orifice,  without  the  upright  plates  that 
support  a  proboscis.  We  think  no  proboscis  existed,  in  this 
species,  and,  therefore,  we  think,  in  Batocrinus,  all  the  varia- 
tions may  exist  on  the  vault,  from  no  proboscis  at  all,  to  the 
balloon- shaped  or  to  the   most   elongated   and   crooked   forms 
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that  have,  been  called  Erelmocrinu3.  A  few  ovarian  apertures 
may  he  distinguished,  but  they  are  very  minute,  and,  adjoin- 
ing some  of  the  arms,  there  seems  to  be  none  at  all;  in  fact, 
there  are  only  two,  one  on  each  side  of  the  azygous  depres- 
sion, that  can  be  clearly  distinguished. 

This  species  will  be  distinguished,  by  its  general  form,  con- 
nection of  the  interradial  area  with  the  vault,  and  by  the 
seventeen  ambulacral  openings.  The  entire  absence  of  a  pro- 
boscis or  the  existence  of  a  very  short  one  is  a  feature  also  of 
some  importance. 

Pound  by  S.  A.  Miller  in  the  Keokuk  Group,  at  Boonville, 
Missouri,  and  now  in  his  collection. 

BATOCRINUS  PROCERUS,   n.    Sp. 

Plate  J,  Fig.  40,  basal  view;  Fig.  41,  azygous  side  view;  Fig,  42, 

opposite  view  of  same  specimen. 

Species  medium  size  and  capacity  of  the  vault  exceeding 
that  of  the  calyx  and  belonging  to  those  forms  which  are  re- 
ferred by  authors  to  Eretmx>crinus.  Calyx  broadly  truncated 
below  and  obconoidal  above,  for  a  short  distance,  but  becom- 
ing obpyramidal,  in  the  region  of  the  arms,  by  reason  of  a 
slight  tendency  toward  lobes,  in  the  radial  series.  No  radial 
ridges.  Width  about  one-half  more  than  height.  Plates  mod- 
erately convex.     Column  round — not  large. 

Basals  form  an  hexagonal  disc  more  than  one-half  wider 
than  the  diameter  of  the  column,  with  a  concave,  radiately 
lined  depression  below,  for  the  columnar  attachment.  First 
primary  radials  wider  than  high.  Second  primary  radials 
quadrangular,  from  two  to  three  times  as  wide  as  high. 
Third  primary  radials  about  one-half  larger  than  the  second, 
more  than  twice  as  wide  as  long,  pentagonal,  axillary,  and,  in 
each  series,  except  the  one  opposite  the  azygous  area,  bear 
upon  each  upper  sloping  side  two  secondary  radials,  the  last 
one  of  which  is  axillary  and  supports  upon  each  superior 
sloping  side  a  single  tertiary  radial,  which  gives  to  each  of 
these  four  rays  four  arms.  In  the  ray  opposite  the  azygous 
area  there  are,  upon  one  of  the  superior  sloping  sides  of  the 
third  primary  radial,  three  secondary  radials  and  upon  the 
other  two  secondary  radials,  the  last  of  which  is  axillary  and 
-5 
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bears  upon  each  upper  side,  a  single  tertiary  radial,  which 
gives  to  this  ray  tiiree  arms.  There  are,  therefore,  nineteen* 
arms  in  this  species. 

There  are  three  regular  interradials,  in  each  area,  one  large 
followed  by  two  smaller  ones,  below  the  tertiary  radials,  which 
abut  against  each  other  and  cut  off  the  area  from  any  connec- 
tion with  the  vault.  There  are  seven  plates  in  the  azygous 
area.  The  first  one  in  the  line  with  the  first  primary  radials 
and  somewhat  narrower;  it  is  followed  by  three  plates  in  the 
second  range  and  two  in  the  third  and  above  these  one  plate 
that  unites  with  the  plates  of  the  vault,  as  it  appears  in  our 
specimen.  Our  specimen,  however,  is  slightly  injured  about 
the  top  of  this  plate,  so  as  to  leave  the  sutures  in  doubt,  and 
possibly  an  angle  from  the  tertiary  radials  may  separate  it 
from  the  plates  of  the  vault. 

The  vault  is  somewhat  pyramidal  in  the  lower  part  and 
conoidal  above.  On  the  azygous  side  there  is  a  longitudinal, 
concave  depression  extending  down  to  the  azygous  area  of  the 
calyx.  The  vault  is  covered  with  slightly  convex,  polygonal 
plates.  The  proboscis  is  large  and  central.  There  are  no 
ovarian  pores. 

This  species  is  distinguished  by  its  general  form  and  nine- 
teen ambulacral  openings  to  the  vault.  It  is  unnecessary  to 
compare  it  with  any  dther  species  that  possessed  the  same 
number  of  ambulacral  openings. 

Pound  by  S.  A.  Miller,  in  the  Keokuk  Group,  at  Boonville, 
Missouri,  and  now  in  his  collection. 

BATOCRINUS   VICINUS,   n.    sp. 

Plate  ITj  Fig.  1,  btxaal  view;  Fig.  2,  azygous  9ide  view;  Fig.  5, 

summit  view. 

Species  below  medium  size,  vault  rather  larger  than  the 
calyx,  but,  on  the  whole,  somewhat  trochiform.  Height  of  the 
calyx  less  than  half  the  diameter,  and  ambulacral  openings  di- 
rected horizontally.  Radial  series  project  at  the  margin  so  as 
to  notch  the  circumference  at  the  interradial  parts.  Radial 
ridges  moderately  well  defined  and  angular.  Surface,  granu- 
lar.    Column  round  and  small. 
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Basals  form  an  hexagonal  disc  about  one-half  wider  than  the 
diameter  of  the  column,  and  which  extends,  in  a  low  rim,  be- 
low the  first  radials.  First  primary  radials  wider  than  long, 
three  hexagonal,  two  heptagonal.  Second  primary  radials  quad- 
rangular, and  about  twice  as  wide  as  long.  Third  primary 
radials  about  twice  as  large  as  the  second,  and  about  twice  as 
wide  as  long,  pentagonal,  axillary,  and  each  one,  adjoining  the 
s^ygous  area,  bears  on  the  distal  side  two  secondary  radials 
and  on  the  proximal  side  two  secondary  radials,  the  last  being 
axillary  and  supporting  upon  each  upper  side  a  single  tertiary 
radial  which  gives  to  each  of  these  rays  three'  arms.  Each 
lateral  ray  is  constructed  in  the  same  manner  and  each  bear 
three  arms.  In  the  ray  opposite  the  azygous  side  the  third 
primary  radial  bears  upon  each  upper  sloping  side  three  sec- 
ondary radials,  which  gives  to  this  ray  two  arms.  There  are, 
therefore,  fourteen  arms  in  this  species. 

The  interradial  areas  are  elongated  and  the  plates  connect 
with  those  of  the  vault.  The  first  plate  is  about  the  size  of  a 
first  primary  radial;  it  is  followed  by  two  small  plates  in  the 
second  range,  and  one  or  two  in  the  third  range,  and  these  by 
OQe  or  two  that  connect  with  the  plates  of  the  vault.  There 
are,  in  these  areas,  from  five  to  seven  plates.  The  azygous 
area. is  large  and  contains  twelve  plates.  The  first  one  is  in 
lijxe  with  the  first  primary  radials  and  of  about  the  same  size; 
it  is  followed  by  three  plates  in  the  second  range,  four  in  the 
third  range,  and  four  in  the  fourth  range,  three  of  which  con- 
nect with  the  plates  of  the  vault. 

The  vault  is  highly  convex  centrally  and  depressed  toward 
the  margin,  in  the  interradial  areas,  and  covered  with  poly- 
gonal convex  plates.  A  large  plate  occupies  the  centratpart 
of  the  vault,  and  adjoining  it  on  the  azygous  side  is  a  small 
azygous  orifice  directed  upward.  There  is  no  proboscis,  though 
the  plates  surrounding  the  orifice  are  elevated  higher  than  the 
central  plate.     There  are  no  ovarian  apertures. 

Thi9  species  is  distinguished  by  its  general  form  and  four* 
teen  arms  from  all  other  species.  By  some  it  will  be  classed 
in  the  genus  Dorycrinus,  but  we  are  not  inclined  to  extend  the 
genus  Dorycrintis  to  include  such  species  as  this,  for  by  so 
doing  it  will  graduate  into  Batocrinua^    In  Dorycrinu8  there  are 
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large  plates  bearing  spines  on  the  vault,  and  the  azygous  area 
is  altogether  different  from  the  regular  interradial  areasj  and 
the  orifice  is  directed  laterally  from  a  more  or  less  bulbous 
protuberance,  neither  of  which  characters  exist  in  this  species. 
It  is  true,  however,  that,  in  some  respects,  this  species  is  allied 
to  Dorycrinus,  and  is  widely  different  from  the  most  typical 
Batocrinus  in  some  respects,  but  the  essential  characters  enable 
us,  without  hesitation,  to  refer  it  to  the  latter  genus. 

Pound  in  the  Keokuk  Group,  at  Booneville,  Missouri,  l^nd 
now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS.  IN OPINATUS,   U.    Sp. 

Plate  Ily  Fig.  4,  basal  view;  Fig.  5,  azygous  side;  Fig.  (?,  suiw- 

mit  view. 

Species  below  medium  size.  Calyx  short,  obconoidal,  diame- 
ter more  than  twice  th^  Height.  Radial  ridges  present,  but  not 
very  well  defined.  .  Surface  granular.  Column  round  and  quite 
small. 

Basals  form  an  hexagonal  disc  or  very  low  cup  that  bears  a 
rim  below  the  first  primary  radials,  and  has  a  diameter  al)but 
twice  as  great  as  the  diameter  of  the  column.  First  priinary 
radials  a  little  wider  than  long,  three  hexagonal,  two  heptag- 
onal.  Second  primary  radials,  quadrangular,  very  short,  be- 
tween two  and  three  times  as  wide  as  long.  Third  primary 
radials  one-half  larger  than  the  second,  three  pentagonal,  two 
hexagonal,  axillary,  and  each  one  adjoining  the  azygous  area 
bears,  on  the  distal  side,  two  secondary  radials,  and  one  of 
them  bears,  on  the  proximal  side,  a  single  secondary  radial 
which  is  axillary,  and  bears  upon  each  upper  sloping  side  a 
single  tertiary  radial,  and  the  other  one  bears,  on  the  proximal 
side,  two  secondary  radials,  the  last  one  of  which  is  axillary, 
and  bears  upon  one  upper  sloping  side  two  tertiary  radials,  and 
upon  the  other,  one,  giving  to  each  of  these  rays  three  arms. 
One  of  the  lateral  rays  bears  upon  one  of  the  superior  sloping 
sides  of  the  third  primary  radial  three  secondary  plates,  and 
upon  the  other  two  secondary  radials,  the  last  of  which  is  ax- 
illary, and  bears  upon  each  upper  side  a  single  tertiary  radial, 
which  gives  to  this  ray  three  arms.  In  the  other  lateral  ray 
the   third  primary   radial  bears  upon  each  upper  sloping  side 
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two  secondary  radials,  the  last  being  axillary,  and  bearing  up- 
on the  proximal  sides  one  tertiary  radial,  and  upon  the  distal 
sides  two  tertiary  radials,  which  gives  to  this  ray  four  arms. 
•In  the  ray  opposite  the  azygous  area  the  third  primary  radial 
-bears  upon  each  upper  sloping  side  three  secondary  radials, 
which  gives  to  this  ray  two  arms.  There  are,  therefore,  fifteen 
arm  openings  to  the  vault  in  this  species. 

The  interradial  areas  connect  with  the  vault,  but  they  differ 
in  form  and  in  the  number  of  plates.  The  first  plate  is  about 
as  large  as  a  first  primary  radial.  It  is  followed  in  one  of  the 
-areas  by  a  single  plate,  in  two  of  the  areas  by  two  plates,  and 
in  one  of  the  areas  by  three  plates  in  the  second  range.  In  the 
third  range  in  each  case  a  single  elongated  plate  connects  with 
the  plates  of  the  vault.  The  azygous  area  is  large,-  and  con- 
tains ten  plates.  The  first  one  is  in  line  with  the  first  primary 
'radials,  and  is  followed  by  three  large  plates  in  the  seccmd 
-range;  One  of  the  lateral  plates,  in  the  second  range,  supports 
^two  small  plates,  and,  over  the  middle  plate,  in  the  second 
Infcnge,  there  are  two  ranges  of  two  plates  each,  one  of  the 
-'larger' of  which  connects  with  the  plates  of  the  vault. 

The  vault  is  nearly  flat,  covered  with  slightly  convex,  polyg- 
onal plates,  and  bears  a  small  subcentral  proboscis.  No  ovarian 
aperatures  can  be  distinguished. 

This  species  is  distinguished  by  its  general  form,  flattened 
vault,  peculiar  interradial  areas  and  fifteen  arms. 

Found  by  S.  A.  Miller,  in  the  Keokuk  Group,  at  Boonville, 
Missouri,  and  now  in  his  collection. 

BATOCRINUS  PLANUS,   n.   Sp. 

-  Plale  II f  Fig.  11,  basal  view  of  a  cast  preserving  elevated  lines 

outlining  the  plates;  Fig.  12,  summit  view  of  same  specie 

men,  but  the  outline  of  ike  pkUes  is  not  preserved; 

Fig.  13y  azygous   side   view   of  same;  Fig.  14, 

,  basal   view  of  another,  perfectly  preserving 

the  plates,  as  far  as  illuiitrttlSd. 

Body  very  much  depressed,  pentagonal,  capacity  of  the  vault 

^  equal    to   or   exceeding   that   of    the    calyx.     Calyx  very  low, 

about;four  times  as  wide  as  high,  concave  in  the  region  of  the 

basals   and  gently   rounding  over  the  first  radials  toward  ^  the 

margin*    Plates  oouvex  Mid  radial  ridges  lobed  above  the  first 
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radials.  Surface  granular.  There  are  pits  at  the  angles  of  the 
larger  plates  in  our  specimen,  but  that  character  is  not  shown 
on  either  of  two  casts  and  may  not,  therefore,  be  normal. 
One  cast  is  one-fourth  larger  than  the  specimen  illustrated. 
It  will  be  observed,  that  there  is  some  difference,  in  the  pro- 
portional size  of  the  plates,  and  the  depressions  on  the  cast, 
this  is  because  the  internal  sides  of  the  plates  are  not  like  the 
external  surface.  It  is  for  this  reason,  that  we  cannot  always 
recognize  the  casts,  when  we  are  conversant  with  specimens 
having  the  plates  well  preserved,  and  it  is,  therefore,  a  matter 
of  gratification  to  be  able  to  illustrate  a  species  preserved  in 
both  ways. 

The  basals  form  a  small  hexagonal,  concave  disc  which  is 
almost  wholly  covered  with  the  column.  The  first  rie^dials  are 
quite  as  long  as  wide  and  very  slightly  rounded  from  the 
basals  to  the  second  radials,  three  hexagonal,  two  heptagonal. 
Second  radials  quadrangular,  about  one  and  a  luJf  times  as 
wide  as  long.  Third  radials  one-half  larger  than  the  second, 
pentagonal,  axillary  and  support  Upon  each  upper  sloping  side 
two  secondary  radials,  the  last  of  which  are  axillary  and  sup- 
port the  free  arms.  As  near  as  can  be  ascertained,  from  our 
specimens,  there  are  four  arms  in  each  series,  which  *  arise 
from  the  second  secondary  radials  and  are  directed  horizon- 
tally. 

The  interradial  areas  are  wide  and  the  plates  connect  with 
those  on  the  vault.  In  each  regular  area  there  are  three  plates, 
one  large  followed  by  two  elongated  plates  that  unite  with 
three  plates  belonging  to  the  vault.  There  are  seven  azygous 
interradials,  the  first  one  heptagonal,  in  line  with  the  first 
primary  radials  and  of  the  same  size.  It  is  followed  by  three 
plates  in  the  second  range  and  three  in  the  third  range,  which 
unite  with  four  plates  belonging  to  the  vault.  The  vault  is 
convex,  and  bears  a  subcentral  azygous  prominence,  with  the 
orifice  on  top,  but  whether  or  not  there  is  a  proboscis  cannot 
be  determined  d^Uiittely  from  our  specimens. 

This  species  would  be  classed  with  Sieganocrinus  if  it  had 
hexagonal,  second,  primary  radials.  But,  aside  from  the  un- 
usual, flattened,  pentagonal  outline,  the  calyx  is  that  of  a  true 
Baiocrinus.  There  is  no  species  described  in  either  genus^ 
with  which  it  is  necessary  to  compare  it» 
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Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS    PRODIGIALIS,   n.    Sp. 

Plate  Illy  Fig.  4,    basal   view;   Fig.    5,    azygoua   side;  Fig.  6, 

summH  view. 

Species  very  large  and  wonderfully  strong,  nearly  four  times 
as  wide  as  high.  Exceedingly  rough,  by  reason  of  the  plates 
being  produced  in  wedge-shaped,  transverse  nodes.  The  radial 
series  are  prolonged  beyond  the  interradial  areas  leaving  the 
circumference  deeply  notched  between  the  arms.  CJolumn  round 
at  the  calyx,  large  and  pierced  by  a  round  columnar  canal. 

Basals  short,  projecting  in  cuneiform  edges  and  expanding 
below  the  end  of  the  column,  and  beveled  at  the  sutures,  so 
as  to  give  the  base  an  hexagonal  outline.  The  basal  disc  is 
about  twice  as  wide  as  the  diameter  of  the  column.  The  circle 
for  the  attachment  of  the  column  is  only  slightly  concave  and 
is  radiately  furrowed  at  the  margin.  First  radials  full  twice 
as  wide  as  high,  three  hexagonal,  two  heptagonal.  Second 
primary  radials,  less  than  half  as  large  as  *the  first,  quadran- 
gular,  and  more  than  twice  as  wide  as  long.  Third  primary 
radials  a  little  larger  than  the  second,  short,  pentagonal, 
axillary  and  support  on  each  upper  sloping  side  two  secondary 
radials,  the  last  of  which  is  axillary  and  bears  the  tertiary 
radials.  In  each  of  the  radial  series,  there  is  upon  one  of  the 
upper  sloping  sides  of  the  last  secondary  radial  a  single  ter- 
tiary radial  which  is  axillary  and  bears  upon  each  upper  side 
quaternary  radials,  which  gives  to  each  ray  five  arms. 
In  each  radial  series  there  are  three  or  four  tertiary 
radials  and  where  the  last  tertiary  radial  is  axillary  there 
are  upon  each  upper  sloping  side  three  quartemary  radials. 
There  are,  therefore,  twenty- five  ambulacral  openings  to  the 
vault.  They  are  all  directed  horizontally  so  as  to  leave  deeply 
notched  interradial  areas  that  connect  with  the  vault. 

Interradial  areas  elongated  and  covered  with  four  plates.  The 
first  one  is  large  and  nearly  as  long  as  wide;  it  is  followed  by 
two  plates  in  the  second  range  and  one  in  the  third  that  connects 
with  the  plates  of  the  vault.  In  the  azygous  area  there  are 
twelve  plates.  The  first  one  is  in  line  with  the  first  primary 
radials  and  somewhat  smaller;  it  is  followed,  in  the  second  range, 
by  three  plates,    in  the  third  range  by  four  plates,  and  in  the 
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fourth  range  by  four  plates  that  connect  with  the  plates  c^  the 
vault.  There  is  some  irregularity  in  the  last  range  of  plates  i^d 
two  of  them  are  elongated  and  in  part  belong  to  the  vault.  The 
fact  is,  that  there  is  no  line  directly  separating  the  plates  of  the 
calyx,  in  this  area,  from  those  belonging  to  the  vault. 

Vault  abruptly  convex  on  the  azygous  side  and  highly. con- 
vex on  the  other,  so  that  the  vault  has  two  or  three  times  the 
capacity  of  the  calyx.  The  vault  is  not  depressed  in  the  in- 
terradial  areas,  but  carries  its  convexity  full  to  the  margin  of 
the  interradial  areas  of  the  calyx.  It  is  covered  with  large 
polygonal  nodose  plates  and  bears  a  large,  subcentral  probos- 
cis. 

The  expanded  basals  and  large  subcentral  proboscis  will 
cause  it  to  be  classed  with  Erelmocrinus^  by  many  authors. 
The  union  of  the  interradial  areas  with  the  vault  is  not  a  com- 
mon character  of  Batocrinus,  but  this  is  not  a  special  charac- 
ter ascribed  to  Eretmocrintis,  and  if  it  were,  still  it  is  a  char- 
acter possessed  by  many  species  of  Batocrinus.  On  the  whole, 
the  quadrangular  second  primary  radials  ally  it  with  Bato- 
crintis  so  strongly,  that  we  have  no  hesitation  in  referring  it 
to  that  genus.  It  is  in  striking  contrast  with  the  Batoorinus 
figured  on  Plate  I  of  this  Bulletin,  and  shows  the  wonderful 
development  of  this  genus.  This  species  is  distinguished  from 
B.  yandelli,  which  it  most  resembles,  by  having  twenty-five 
instead  of  twenty -one  or  twenty-two  arm  openings  to  the  vault, 
and  by  having  one  more  regular  interradial  in  each  area  and 
one  or  two  more  azygous  plates.  The  calyx  is  not  as  high, 
though  it  is  a  larger  species. 

Pound  by  Geo.  K.  Greene,  in  the  Keokuk  Group,  at  Button 

Mould  Knob,  Kentucky,  and  now  in    the  collection  of  Wm.  P. 

E.  Gurley. 

SHUMARDOCRiNUS,  n.   gen. 

This  genus  is  founded  upon  the  species  described  by  Shumard, 
under  the  name  ef  Aciinocrinus  concinnus,  in  the  Geo.  Sur.  of 
Mo.  for  1855,  page  189,  and  illustrated  on  plate  A,  figure  5. 
The  generic  formula  is  as  follows:  Basals,  3.  Radials,  2  by  5. 
Regular  interradials,  1.  Azygous  interradials,  3.  Interradial 
areas  connect  with  the  vault  without  any  distinguishing  line  of 
separation.  Azygous  orifice  subcentral.  No  proboscis.  Type 
Shumardocrinua  concinnus. 

The  specific  description  given  below  may  embody  generic 
characters,  but  as  we  have  only  one  species  belonging  to  the 
genus,  it  is  not  easy  to  distinguish  characters  that  are  specific 
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from  those  that  are  generic;  and,  it  is  not  improbable,  that 
another  species  may  be  found  having  a  proboscis,  and,  if  so, 
the  presence  or  absence  of  a  proboscis  will  dwindle  to  specific 
importuice  only.    We  refer  the  genus  to  the  Actinocrtnidce. 

SHDMARDOCRINUS  CONCINNUS,   Shumard. 

Plaie  II,  Fig.  7,  basal  view;  Fig.  8,  summit  view;  some  of  the 
plates  are  destroyed;  Fig.  9,  side  view;  Fig. 

lOy  azygous  side   view. 

This  species  was  described  in  1855  by  Shumard  in  these 
words: 

•*The  portion  of  the  body  of  this  species  situated  above  the 
second  radial  pieces  is  unknown. 

**The  inferior  part  of  the  calyx  is  nearly  hemispherical,  and 
the  plates  moderately  thick.  Basal  pieces,  three,  nearly  equal 
in  size,  forming  a  low  cup  with  a  nine-sided  border,  and  pre- 
senting beneath  a  wide,  circular,  shallow  depression  for  the 
column.  First  radials,  moderately  convex,  length  and  breadth 
nearly  equal,  three  hexagonal  and  two  heptagonal;  inferior 
angle  of  heptagonal  pieces  corresponding  with  a  basal  suture. 
Second  radials,  wider  than  long,  with  the  articular  facets  for 
third  radials  nearly  perpendicular,  large,  reniform,  occupying 
nearly  half  the  length  and  two- thirds  the  width  of  each  piece. 
First  interradials,  hexagonal,  a  little  longer  than  wide,  and 
rather  larger  than  the  second  radials.  First  areal  pieces, 
hexagonal,  longer  than  wide,  its  inferior  angle  corresponding 
to  a  basal  suture.  Second  areals,  heptagonal,  surface  of  the 
plates  ornamented  with  prominent  radiating  ridges,  which  rise 
from  near  the  center  of  the  plates,  and  cross  the  sutures,  so 
as  to  form  several  sets  of  double  triangles  around  the   body." 

It  will  be  observed,  that  Shumard  thought  he  had  only  a 
fragment  of  the  calyx,  whereas  he  had,  in  fact,  a  complete 
calyx.  He  thought  he  had  an  Actinocrinus,  as  far  as  the  sec- 
ond radials,  and  that  the  third  radials  had  been  broken  away, 
but  he  had  a  new  genus  that  never  had  any  third  radials. 

Meek  and  Worthen  described  Actinocrinus  validus,  in  1860, 
in  proceedings  Acad.  Nat.  Sci.  Phil.  p.  384;  but  in  1866,  in 
vol.  2  of  the  Geo.  Sur.  111.,  p.  200,  referred  it  to  Actinocrinus 
condnnus.  Their  species  has  but  little  resemblance,  in  any 
respect,  to  Shumard' s,  and   it   is  not  easy  to  understand  G why 
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the  two  were  ever  oonfoundel  with  each  other.  AcUnoerinus 
validus  must  be  restored,  as  a  species,  and  as  it  is  not  a  typ-' 
ical  Aclinocrinu8f  but  approaches  Steganocrinus,  to  which  genus, 
it  has  been  referred  by  some  authors,  it  may  be  known  as 
Sleganocrinus  validiis,  Meek  and  Worthen. 

We  would  describe  this  species  from  a  specimen  found  in 
the  Burlington  Group,  at  Sedalia,  Missouri,  and  illustrated  in 
this  Bulletin,  as  follows: 

Calyx  and  vault  subequal  in  capacity.  Calyx  pentagonal, 
three  or  four  times  as  wide  as  high.  Plates  pyramidal  and 
radiately  sculptured.     Column  small  and  round. 

Basals  three  and  forming  an  hexagonal  sculptured  disck. 
First  radials  about  as  long  as  wide,  three  hexagonal  and  two' 
heptagonal.  Second  radials  about  as  large  as  the  first,  hexag- 
onal and  notched  on  the  superior  side  by  the  ambulacral  furrow. 
The  articulating  facets  described  by  Shumard  for  the  third  ra- 
dials are  the  articulating  facets  for  the  first  plate  in  the  free 
arms. 

The  first  regular  interradial  hexagonal,  smaller  than  the  ra- 
dials and  succeeded  by  two  smaller  plates  that  abut  upon  the 
second  radials  and  upon  the  ambulacral  furrows  and  unite 
with  three  plates  on  the  vault.  The  first  azygous  plate  is  in 
line  with  the  first  radials  and  of  about  the  same  size.  It  is 
followed  by  two  plates,  each  of  which  is  about  the  size  of  the 
first  regular  interradials.  These  plates  abut  the  first  plate  on 
the  sides  of  the  ambulacral  furrows,  and  are  followed  by  three 
plates  belonging  to  the  vault. 

The  vault  is  convex  and  covered  with  highly  convex  and 
conical,  polygonal  plates.  The  azygous  orifice  is  rather  large 
and  subcentral.     The  arms  are  unknown. 

Pound  by  R.  A.  Blair  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

MEGISTOCRINUS  ORNATUS,    n.    sp. 

Plate  IT,  Fig,  15,  basal   view   azygous   side  up;    Fig.  lOj  azy- 
gous side  view;  Fig.  17,  summit  view. 

Species  medium  or  above  medium  size.  Calyx  subhemi- 
spherical,  a  little  concave  below,  about  twice  as  wide  as  high, 
not  constricted  below   the   arms.     Surface   delicately   and   ra  * 
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diately  sculptured  from  the  central  part  of  each  plate,  but  with- 
out any  central  nodes  or  other  elevations.  Arm  openings  di- 
rected upward  at  an  angle  of  about  forty -five  degrees.  CJolumn 
round,  rather  large  and  having  a  large,  slightly  cinque-foil 
canal. 

Basal  plates  form  an  hexagonal  disc  about  one-third  wider 
than  the  diameter  of  the  column.  The  first  primary  radials 
are  the  largest  plates  in  the  calyx,  slightly  unequal  in  size, 
not  visible  in  a  side  view,  those  abutting  on  a  single  basal  are 
heptagonal.  The  second  primary  radials  are  hexagonal,  wider 
than  long,  differ  sometvhat  in  size,  but  smaller  than  the  first. 
The  third  primary  radials  are  slightly  smaller  than  the  second, 
the  two  adjoining  the  azygous  are  hexagonal,  the  other  three 
are  heptagonal.  They  are  all  axillary  and  bear  the  secondary 
radials.  There  is  a  single  secondary  radial  on  each  upper 
sloping  side  of  the  third  primary  radials  in  the  two  rays  ad- 
joining the  azygous  area  and  in  the  ray  opposite  thereto. 
Each  of  these  secondary  radials  are  axillary  and  bear  upon 
•each  superior  sloping  side  two  tertiary  radials  which  gives  to 
each  of  these  three  rays  four  arms.  In  the  two  lateral  rays 
there  are  three  secondary  radials  in  each  series  which  gives 
to  each  of  these  rays  two  arms.  This  arrangement  gives  to 
the  species  sixteen  arms. 

In  each  of  the  intersecondary  areas  that  separate  the  three 
four  armed  series  there  are  two  plates,  one  following  the  other, 
the  second  one  unites  with  the  plates  of  the  vault  which  throws 
the  arms  together  in  eight  pairs.  In  each  regular  interradial 
-area  there-  are  ten  plates,  the  first  one  is  hexagonal,  rests  be- 
tween the  upper  sloping  sides  of  the  first  primary  radials, 
separates  th6  second  primary  radials  and  is  followed  by  two 
smaller  plates  in  the  second  range,  three  in  the  third  range, 
two  in  the  fourth  range  and  two  in  the  fifth  range,  that  sepa- 
rate the  last  tertiary  radials  and  unite  with  the  plates  of  the 
vault.  The  azygous  area  is  large  and  contains  twenty  two 
plates.  The  first  one  is  in  line  with  the  first  primary  radials 
and  about  as  large;  it  is  followed  by  three  plates  in  the  sec- 
ond range,  five  plates  in  the  third  range,  four  plates  in  the 
rourth  range,  four  plates  in  the  fifth  range,  three  in  the  sixth 
range,  and  two  in  the  seventh  range  that  separate  the  last 
tertiary  radials  and  unite  with  the  plates  of  the  vaults 
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The  vault  is  highly  convex  in  the  central  jMWPt  and  over  the 
ambulacral  channels  and  depressed  toward  the  margin  in  the 
interambulacral  areas.  There  is  a  large  spine  bearing  plate 
in  the  center  of  the  vault  and  one  over  the  junction  of  the 
ambulacral  canals  in  each  of  the  five  radial  series.  The  other 
plates  of  the  vault  are  polygonal,  not  tumid  or  spinous,  but 
radiately  sculptured  after  the  manner  of  those  forming  the 
calyx.  The  plates  are  generally  small  and  the  sculpturing  is 
so  delicate  and  the  sutures  so  indistinct  that  the  artist  found 
it  impracticable  to  represent  these  characters  in  the  illustra- 
tions. The  azygous  opening  is  large,  subcentral,  elevated  and 
surrounded,  at  the  base,  with  numerous  small  plates. 

The  general  form  and  number  of  plates  in  the  secondary  and 
tertiary  series  will  at  once  distinguish  this  species  from  M. 
ej^pansuSy  and  it  is  so  different  from  all  other  sixteen  armed 
species,  that  no  comparison  with  any  of  them  is  necessary. 
It  is  a  marked  and  beautiful  species. 

Found  in  the  Hamilton  Group,  in  Clarke  county,  Indiana, 
and  the  one  figured  is  now  in  the  collection  of  S.  A.  Miller, 
while  there  are  four  specimens  in  the  collection  of  J.  P.  Ham- 
mell,  of  Madison,  Indiana,  and  many  more  than  that  in  the 
collection  of  Wm.  P.  E.  Gurley,  varying  from  one-fourth  the 
size  of  the  specimen  illustrated,  to  more  than  twice  its  dimen- 
sions. 

MEGISTOCHINUS   HEMISPHERICUS,   n.   Sp. 

Plate  Ilf  Fig.  18,  basal  view  azygous  side  up;  Fig.  19,  azygous 

side  view;  Fig,  20,  summit  view. 

Species  medium  size.  Calyx  subhemispherical,  broadly  flat- 
tened below,  a  little  more  than  one-half  wider  than  high,  not 
constricted  below  the  arms.  Arm  openings  directed  upward  at 
an  angle  of  forty-five  degrees.  Surface  in  our  specimens  ap- 
parently smooth,  without  any  tumid  plates,  though  as  our 
specimens  are  silicified,  the  granules,  if  any,  are  destroyed. 
Column  large  and  having  a  large  canal.  The  sutures  are  nearly 
all  obliterated,  in  our  specimens,  above  the  third  primary  ra- 
dials  rendering  a  technical  description  of  the  plates  above  the 
third  primary  radials  impracticable. 
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The  basal  plates  are  substantially  covered  by  the  end  of  the 
column.  The  first  primary  radials  are  rather  large,  slightly 
unequal  in  size,  directed  from  the  column  nearly  horizontally, 
and  those  abutting  on  a  single  basal  plate  are  hexagonal  and 
those  abutting  upon  two  basals  are  heptagonal.  The  second 
primary  radials  are  hexagonal,  differ  in.  size  and  are  about  as 
large  as  the  first.  The  third  primary  radials  are  smaller  than 
the  first  or  second,  three  are  pentagonal  and  two  are  hexa- 
gonal. They  are  axillary  and  bear  the  secondary  radials.  Two 
of  the  lateral  rays  have  no  tertiary  radials  and  therefore  have 
only  two  arms  each.  The  ray  on  the  left  of  the  azygous  area 
has  four  arms;  the  ray  on  the  right  of  the  azygous  area  has 
three  arms  and  the  ray  opposite  the  azygous  area  has  three 
arms.    This   arrangement   gives  to  the  species  fourteen  arms. 

In  the  regular  interradial  areas  there  is  one  hexagonal  plate 
separating  the  second  primary  radials,  and  two  plates  in  the 
second  range  separating  the  third  primary  radials,  each  of 
which  is  about  the  size  of  the  primary  radiids;  above  these 
plates  the  sutures  are  not  distinct.  The  azygoi^is  area  is  large 
and  protuberant,  at  the  third  and  fourth  ranges  of  plates. 
The  first  azygous  plate  is  in  line  with  the  first  primary  radials 
and  nearly  as  large;  it  is  followed  by  three  plates  in  the  sec- 
ond range  and  by  five  plates  in  the  third  range,  all  of  which 
are  subequal  in  size;  above  these  plates  the  sutures  are  not 
distinct  in  our  specimen,  but  there  seems  to  be  five  plates  in 
the  fourth  range. 

The  vault  is  only  moderately  convex  over  the  ambulacral 
areas,  and  rather  slarply  depressed  toward  the  margin  In  the 
interambulacral  areas.  There  is  a  tumid  plate  in  the  center 
and  an  azygous  opening  adjoining  it.  The  sutures  are  de- 
stroyed in  our  specimen.  There  are  no  spinous  plates  over 
the  ambulacral  canals.  This  species  is  distinguished  by  its 
general  form  and  fourteen  arms. 

Found  in  the  Hamilton  Group,  in  Clarke  county,  Indiana, 
and  now  in  the  collection  of  Mr.  J.  F.  Hammell. 
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ACTINOCRINUS  ALBEUSI,   IL    Sp..  ♦ 

Plate  II,  Fig.  21,  azygous  side;  Fig,  22,  apposite  view;  Fig.  23, 

summit  view. 

Species  medium  or  above  medium  size.  Calyx  obconoidal, 
from  one-third  to  one-half  wider  than  high;  plates  coiiyex:  and 
the  larger  one$  sculptured  so  as  to  be  more  or  less  pyramidal, 
angles  slightly  depressed.  No  radial  ridges.  Column  medium 
size.  , 

Basals  very  short  and  project  almost  their  entire  length  be- 
low the  end  of  the  column.  They  are  beveled  at  the  .sutures 
so  as  tQ  give  the  base  a  subhexagpnal  outline.  The  cicatrix 
for  the  attachment  of  the  column  is  jiearly  or  quite  flat.  First 
radiajs  w^der  than  long,  three  hexagonal,  and  two  hepta^onal, 
widening  from  the  base  to  tl^e  Jlateral  angles,  and  contracting 
above.,  Second  radials  from  one-fourth  to  one-half  smaller 
than  t^ie  first,  hexagonal,  and  wider  than  high,  Third  primary 
radials  a  little  smaller  than  the  second,  pentagonal,  axillary, 
and  support  on  each  upper  sloping  side  a  single  secondary  ra- 
dial, which  is  axillary,  and,  in  three  ^of  the  rays,  support  on 
each  upper  sloping  side  a  tertiary  radial,  which  gives  to  each 
of  these  rays  four  arms.  In  each  ray  adjoining  the  ^.zygous 
ar^^,  there  is,  on  the  distal  side  of  each  third  primary  radial, 
a  secondary  radial,  that  supports  upon  each  upper  sloping 
side  a  single  tertiary  radial;  but  the  secondary  radial  on  the 
proximal  side  of  the  third  primary  radial  btears  upon  its  .,distal 
side  an  axillary  tertiary  radial,  that  bears  upon  each  upper 
sloping  side  a  quarternary  radial,  and  upon  its  proximal  side 
two  tertiary  radials,  which  gives  to  each  of  these  two  rays 
five  arms.  There  are,  therefore,  twenty-two  ambulacra]l.oi)en- 
ings  to  the  vault,  in  this  species. 

The  regular  interradial  areas  do  not  connect  with  the  plates 
of  the  vault.  In  each  of  three  of  the.  are^s  tjhe,re  are  five 
plates,  one,  followed  by  two  in  the  second  range  and  two  in 
the  third  range;  but  in  the  .other  area  there  are  six,  j^lates, 
one,  followed  by  two  in  the  second  range,  and  two  in  the  third 
range,  and  one  small  plate,  in  the  fourth  range.  We  do  not 
suppose,  however,  that  this  slight  difference,  in  the  interra- 
dial areas,  is  of  specific  importance,  and  describe  it  only  be- 
cause our  specimen  is  so  constructed*    The  azygous  area  con- 
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nects  i^th  the  vault  aaid- con  tains  eleven  plates.  The  first  one 
is  in  line  with  the  first  primary  radials  though  much*  smaller; 
it  is  followed  by  two  plates  in  the  second  range,  one  of  > which; 
is  larger  than  it  is.  There  are  four  plates  in  the  third  range, 
that  gives  to  the  area  a  width  nearly  as  great  as  the  length. 
There  are  three  plates,  in  the  fourth  riange,  that  are  followed 
by  a  single  plate  in  the  fifth  ran^e,  that  connects  with  a  singe 
plate  belonging,  at  least  in  pari,  to  the  vault.  An  ovarian 
pore  is  at  a  laceral  angle  of  th<^  last  mentioned  plate,  which 
shows  that  it  should  be  classed  with  the  vault  plates  rather 
than  with  those  of  the  calyx.  Thlere  is  a  single,  small,  infer- 
second'ary  plate  in  the  area  between  the  two' arms  and' the' 
three  arms  in  each  ray*  adjoining  th6  azygbus  area. 

The  vault  is  elevated  above  the  ambulacral  openings,  convex, 
and  bears  a  central  proboscis.  It  is  covered  by  numerous 
polygonal,  convex  or  spinous  plates.  It  is  not  concave' 
in  the  regular  interradial  areas,  but  is  concave  towaW  the 
margin  in  tte  azygous  a*rea.  There  are  fourteen  ovarian  aper- 
tures, two  separating  the  two  arms  from  the  three  arms  be- 
longing to  each  ray  adjoining  the  azygous  area  and  two  be- 
tween the  ambulacral  openings  belonging  to  each  of  the  five 
radial  "^series. 

The  specilnen  upon  which  this  sjiecies  is  founded  was  col- 
lected bjr  R.  A.  Blair,  at  Sedalia,  Missouri,  and  was  presented* 
by  him  to  S.  A.  Miller,  among  other  fossils  from  the  Chou- 
teau limestone  of  that  locality,  several  years  ago.  It'  has  the 
light  lead  color  of  the  Chouteau  'fossils  and  that  of  light  yel- 
lowish color  of  the  fbssils  from  the  Burlington  Group  of  that 
locality.  Were  it  not  the  color  of  the  fossil  itself,  we  iiilght 
suppose  that  it  is  from  the  Burlington  Group,  and  that  ii  had 
accidently  fallen  in  with  the  Choliteau  fossils.  But  the  rock 
js  evidently  the  same  as  that  in  AdinocrintAs  (f)  Chouteanensis, 
collected  by  Mr.  P.  A.  Sampson  and  in  other  crinoids  described* 
from  the  Chouteau  limestone  of  Sedalia.  It  does  not  seem  to 
have  any  riefar  affinity  With  any  other  crinoid  from  rocks  of 
the  age  of  the  Chouteau,  nor  is  it  near  enough  specifically,  to 
any  described  form  from  the  Burlington  Group  to  require  any 
compSirison  for  the  purpose  of  pointing  out  differences.    We  have 
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no  doubt  that  it  is  from  the  Chouteau  Group.  The  specific 
name  is  in  honor  of  Mr.  A.  Albers,  of  Cincinnati,  Ohio,  wl&> 
did  the  drawing  for  this  bulletin,  and  who  is  a  good  paleon- 
tologist as  well  as  an  excellent  artist. 

STROTOCRINUS  BLAIRI,   n.   Sp. 

Plale  IT,  Fig.  24,  lateral   view,  some  of  the  sutures  obscure  at 

the  canopy. 

Species  medium  size.  Calyx  below  the  canopy  obpyramidal, 
truncated  little,  if  any,  beyond  the  size  of  the  column,  width 
about  one-half  more  than  the  height.  Plates  convex,  the 
larger  ones  bearing  a  central  node,  from  which  the  plates  are 
radiately  sculptured.  Radial  ridges  on  the  lower  side  of  the 
canopy  or  projecting  summit,  but  not  distinguishable  below 
the  third  primary  radials. 

Basals  form  a  very  low  cup  or  rim  more  than  four  times  as 
wide  as  high;  sutures  beveled;  facet  for  the  attachment  of  the 
column  concave.  First  primary  radials  a  little  wider  than  high, 
three  hexagonal,  two  heptagonal.  Second  primary  radials 
about  half  as  large  as  the  first,  wider  than  long,  hexagonlAl. 
Third  primary  radials  nearly  as  large  as  the  second,  wider  than 
long,  heptagonal  and  supporting  on  each  upper  sloping  side  a 
single  secondary  radial,  which  is  axillary  and  supports  on  each 
upper  sloping  side  the  tertiary  radials.  As  far  as  the  sutures 
can  be  determined  in  our  specimen,  where  there  is  a  single 
tertiary  radial  in  any  series,  it  is  axillary  and  bears  quaternary 
plates,  but  where  there  are  two  or  more  tertiary  plates  in  the 
series  the  last  one  is  not  axillary.  The  rays  on  each  side  ht 
the  azygous  area  have  each  six  arm  openings  to  the  vault,  and 
one  of  the  lateral  rays  has  the  same  number  and  the  other 
two  rays  as  far  as  preserved  indicate  the  same  number.  It  is, 
therefore,  believed,  that  there  are  thirty  arm  openings  to  the 
vault. 

The  regular  interradial  areas  are  elongated  and  cut  off  from 
the  vault  by  the  tertiary  and  quaternary  plates.  There  are 
eight  plates  in  each  area,  one  in  the  first  range,  two  in  the 
second,  two  in  the  third,  two  in  the  fourth  and  one  in  the 
fifth.  The  azygous  area  is  also  cut  off  from  the  vault  by  the 
quaternary  plates.     The  first  plate   is    in   line   with   the    first 
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primary  radials  and  nearly  as  large,  it  is  followed  by  two 
plate's  in  the  second  range,  four  in  the  third,  four  in  the 
fourth  and  above  these  there  are  three  or  more  small  plates 
but  the  sutures  are  too  indistinct  in  our  specimen  to  definitely 
determine  the  number. 

The  vault  is  quite  convex  and  bears  a  central  proboscis.  It 
is  covered  with  numerous,  highly  convex,  polygonal  plates. 

This  species  is  so  well  marked  that  it  is  unnecessary  to 
compare  it  with  any  hitherto  described. 

Found  in  the  Burlington  Group,  at  Sedalia,  Missouri,  by  R. 
A.  Blair,  in  whose  honor  we  have  proposed  the  specific  name, 
and  now  in  the  collection  of  S.  A.  Miller. 

ACTINOCRINUS  POVEATUS,   n.    sp. 

Plate  II,  Fig,  25,  azygoua  side;  Fig,  26,  view   opposite  the  azy^ 
gous  area  of  a^wiher  specimen,  the  calyx  is  a  little 

flattened  in  both  specimens, 

« 

Species  medium  size.  Calyx  obconoidal,  more  rapidly  spread- 
ing in  the  upper  part  than  below,  especially  in  the  region  of 
the  secondary  and  tertiary  radials;  about  one-half  wider  than 
high;  plates  convex,  sculptured,  more  or  less  stellate;  radial 
ridges  angular  in  the  superior  part,  and  angles  of  the  plates 
depressed. 

Basals  short,  slightly  constricted  above;  sutures  beveled;, 
columner  cavity  broad  and  shallow.  First  radials  rather  wider 
than  long,  except  the  radial  on  the  left  of  the  azygous  area, 
which  is  longer  than  wide,  three  hexagonal,  two  heptagonal. 
Second  primary  radials  about  half  as  long  as  the  first,  hexa- 
gonal, and  wider  than  high,  except  in  the  ray  on  the  left  of 
the  azygous  area,  where  the  second  radial  is  heptagonal  and 
longer  than  wide.  In  this  ray  there  is  no  third  primary  ra- 
dial and  the  second  occupies  the  position  of  the  second  and 
third  primary  radials.  This  feature  may  be  abnormal,  but  as 
the  first  plate  is  larger  than  it  is  in  either  of  the  other  rays 
the  peculiarity  must  have  commenced  with  the  commencement 
of  the  growth  of  the  specimen  and  is  not  due  to  any  injury 
that  it  could  have  received.  The  Tact  that  Shumardocrinus 
never  had  but  two  primary  radials  in  any  of  its  rays  leads 
one  to  believe,  that,  in  this  species,  one  of  the  rays,  in  its 
—7 
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normal  condition,  may  never  have  had  more  than  two.  While 
we  have  two  specimens  of  this  species  this  particular  ray  hap- 
pens to  be  wholly  preserved  in  only  one  of  them.  Third 
primary  radials,  in  the  four  rays,  a  little  larger  than  the  sec- 
ond, three  of  them  pentagonal,  and  the  one  on  the  right  of 
the  azygous  area  hexagonal,  as  shown  in  both  of  our  speci- 
mens; all  are  axillary,  and  support  on  each  upper  slop\^g  side 
a  single  secondary  radial,  which  is  axillary  and  supports  upon 
each  superior  sloping  side  a  single  tertiary  radial,  except  in 
the  ray  on  the  left  of  the  azygous  area,  where  there  are  two 
tertiary  radials.  This  peculiarity  in  the  ray  having  only  two 
primary  radials  does  not  appear  to  be  abnormal,  and  certainly 
is  not  the  result  of  any  mechanical  injury.  There  are,  there- 
fore, twenty  ambulacral  openings  to  the  vault. 

In  one  of  the  regular  interradial  areas  adjacent  to  the  ray 
opposite  the  azygous  area  there  are  six  plates,  one  of  which 
connects  with  the  plates  of  the  vault,  and  in  the  other  area 
there  are»  seven  plates,  one  of  which  connects  with  the  plates 
of  the  vault.  In  the  other  two  regular  areas  there  are  only 
five  plates,  neither  of  which  reaches  the  plates  of  the  vault, 
because  the  areas  are  cut  off  by  the  union  of  the  tertiary  ra- 
dials. The  azygous  area  contains  nine  plates.  TLc  first  one 
is  in  line  with  the  first  primary  radials  and  somewhat  smaller; 
it  is  followed  by  two  plates  in  the  second  range,  five  plates  in 
the  third  range,  and  only  one  in  the  fourth  range  which  is 
cut  off  from  the  vault  by  the  union  of  the  tertiary  radials 
above  it. 

Vault  very  convex  and  having  more  capacity  than  the  calyx. 
It  is  covered  by  large,  polygonal,  spiniform  plates.  The  vault 
is  injured  at  the  summit  in  both  of  our  specimens  so  the  char- 
acter of  the  proboscis  cannot  be  determined.  No  ovarian  pores 
discovered. 

This  species,  in  some  respects,  resembles  a  BalocrinuF,  but 
the  hexagonal,  second  primary  radials  must  place  it  in  the 
genus  Actinocrinus,  The  fact  that  the  azygous  area  and  the 
two  interradial  areas  adjoining  do  not  connect  with  the  vault, 
while  the  other  two  interradial  areas  do,  would  seem  to  be  of 
specific  importance,  without  reference  to  the  want  of  uniformity 
in    the    number   of  plates,  in  the  different  areas.     The  ray  on 
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the  left  of  the  azygous  area,  if  normal,  will  distinguish  this 
species  from  all  others  and  as  the  ray  on  the  right  is  the 
same  in  each  specimen  we  think  the  one  on  the  left  is  normal. 
The  general  form  and  surface  ornamentation  will  distinguish 
this  from  all  other  species  having  twenty  arm  openings  to  the 
vault,  though  it  resemble^  A.  fossatus  which  has  forty  arm 
openings  to  the  vault. 

Pound  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

SAMPSONOCRINUS,  n.   gen. 

[Ety.     The  generic  name  is  intended  as  a  complimeni  to  a   dis- 
Unguufhcd  naturalist,  Mr.  F,  A.  Sampson,  of  Sedalia,  Mo,] 

Body  more  or  less  globose.  Basals  three,  subequal,  one 
pentagonal,  two  hexagonal.  Primary  radials  either  two  or 
three  in  each  radial  series  and  differing  in  this  respect 
in  the  different  radial  series  in  the  same  specimen. 
Secondary  and  tertiary  radials  present.  Interradial  plates  con- 
nect with  those  of  the  vault,  and,  in  three  of  the  areas  the 
first  plate  abuts  upon  the  basals,  by  which  arrangement  eight 
plates  unite  with  the  basal  disc.  Vault  elevated  over  the 
ambulacral  canals,  and  depressed  in  the  interradial  spaces. 
Proboscis  subcentral.     Type  S.  hemisphericus. 

We  refer  this  peculiar  genus  to  the  family  Actinocrinidso. 

SAMPSONOCRINUS  HEMISPHERIOUS,   n.   Sp. 

Plate  II f^  Fig*    7,   basal  view;  Fig.  8,   summit  view;    Fig.    9, 

azygous   side,  the  sutures  between  some  of  the  plates 

being  obscure;  Fig.  10,  lateral  view. 

General  form  of  the  calyx  hemispherical,  rather  more  than 
one  half  wider  than  high,  broadly  rounded  below.  Plates 
convex.  Surface  granular.  Columnar  facet  very  small.  Arms 
directed  horizontally. 

One  of  the. basal  plates  is  pentagonal  and  two  hexagonal, 
and  they  differ  but  little  in  size.  When  united  they  form  a 
disc  having  three  re-entering  angles,  in  one  of  which  an  azygous 
plate  is  supported,  and  each  of  the  others  support,  a  radial  series. 
The  pentagonal  plate  is  truncated  by  a  radial  and  the  hexagonal 
plates  aic  truncated  by  a  radial    and    by   an    interradial.    By 
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this    arrangement    the    basal    plates,    when   united,    form    a 
disc  having  eleven  sides  and  abuts  upon  eight    plates,  a  pecu 
liarity  we  have  never  observed  in  any  other  fossil. 

The  first  primary  radials  are  longer  than  wide,  very  un- 
equal in  size,  two  pentagonal,  two  hexagonal,  and  one  heptag- 
onal.  The  radial  series  are  so  different  that  we  will  describe 
them  separately.  The  first  primary  radial  that  truncates  the 
pentagonal  basal  plate  is  the  largest  plate  in  the  body,  heptag- 
onal,  and  has  a  width  greater  than  its  length.  It  is  followed 
by  a  second  primary  radial,  one-half  smaller  than  the  first, 
longer  than  wide  and  heptagonal.  This  is  followed  by  a  short, 
small,  third  primary  radial  that  is  heptagonal,  axillary  and 
supports  upon  each  superior  sloping  side  a  small  secondary 
radial,  which  gives  to  this  ray  two  arm  openings  that  enter 
the  vault  horizontally.  In  one  of  the  series,  supported  in  one 
of  the  re-entering  angles  of  the  basal  disc,  the  first  primary 
radial  is  very  large  and  hexagonal.  It  is  followed  by  a  second 
primary  radial,  that  is  very  large,  wider  than  long,  heptagonal, 
axillary,  and  supports  on  one  of  the  superior  sides  a  single, 
secondary  radial,  which  is  axillary  and  supports  tertiary  radials, 
and  upon  the  other  two  secondary  radials,  the  last  of  which  is 
axillary  and  supports  tertiary  radials,  which  gives  to  this  ray 
four  arm  openings  to  the  vault,  that  are  directed  horizontally. 
In  the  other  series  supported  in  a  reentering  angle  of  the  basal 
disc,  the  first  primary  radial  is  much  smaller  than  the  one 
last  described,  longer  than  wide  and  pentagonal.  It  is  followed 
by  a  second  primary  radial  much  larger  than  itself,  wider  than 
long,  having  eight  sides,  axillary  and  supporting,  on  the  left 
lateral  side  a  single  secondary  radial  that  is  axillary  and  supports 
tertiary  radials,  and,  on  the  superior  side,  a  single  secondary 
radial  that  is  not  axillary,  and,  on  the  right  lateral  side,  a 
secondary  radial  that  is  axillary  and  supports  tertiary  radials, 
which  arrangement  gives  to  this  ray  five  arms.  It  will  be 
noticed  here,  that  the  two  radial  series  supported  in  the  re- 
entering angles  of  the  basal  dis3  have  no  third  primary  radials. 
In  the  radial  series,  on  the  right  of  the  azygous  area,  the  first 
primary  radial  is  large,  longer  than  wide,  hexagonal,  and 
followed  by  a  se3ond  primary  radial,  which  is  much  smaller, 
hexagonal,  and  followed  by  a  third    primary    radial,    which  is 
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still  smaller,  much  wider  than  long,  hexagonal,  axillary,  and 
bears  upon  each  superior  side  a  single  secondary  plate,  which 
is  short  and  axillary  and  bears  tertiary  radials,  which  gives  to 
this  ray  four  arm  openings  to  the  vault.  In  the  radial  series, 
on  the  left  of  the  azygous  area,  the  first  primary  radial  is 
^mall,  longer  than  wide,  pentagonal,  and  followed  by  a  second 
primary  radial,  nearly  as  large,  longer  than  wide,  hexagonal, 
and  followed  by  a  third  primary  radial,  much  wider  than  long, 
octagonal,  axillary,  and  bearing  on  the  superior  sloping  sides 
a  single  secondary  radial,  which  is  axillary  and  bears  tertiary 
radials,  which  gives  to  this  ray  four  arm  openings  to  the 
vault.  It  will  be  observed  that  the  three  radial  series  that 
truncate  the  basal  disc  have,  each,  three  primary  radials, 
though  the  plates  differ  in  relative .  form  and  size  There  are, 
therefore,  nineteen  arm  openings  to  the  vault  The  first  arm 
plates  are  small,  and  the  arms  are  directed  horizontally. 
Beyond  this,  the  arms  are  unknown. 

The  interradial  areas  differ,  in  form,  and  in  the  number  of 
plates,  and  in  position,  as  much  as  the  radial  series  do,  and, 
though  they  all  connect  with  the  vault  and  the  plates  grow 
less  in  size,  until  they  unite  with  the  plates  of  the  vault,  they 
will  be  separately  described.  In  the  area  on  the  right  of 
the  azygous  area,  the  first  plate  rests  on  the  basal  disc.  It  is 
large,  longer  than  wide,  hexagonal  and  is  followed  by  two 
rather  large  plates  in  the  second  range,  and  five  in  the  third 
range,  which  connect. with  the  plates  of  the  vault,  but  in  this 
species  there  is  no  line  separating  the  plates,  in  the  inter- 
radial areas,  from  the  vault,  as  they  all  graduate  into  each 
other.  In  the  area  on  the  left  of  the  azygous  area,  the  first 
plate  rests  on  the  basal  disc.  It  is  large,  much  longer  than 
wide,  heptagonal,  and  is  followed  by  two  plates,  in  the  second 
range,  that  unite  with  three  plates  which  belong  to  the  vault. 
In  the  area  on  the  right  of  the  radial  series  that  truncates  the 
pentagonal  plate  belonging  to  the  basal  disc,  the  first  inter- 
radial rests  between  the  superior  lateral  sides  of  the  first 
primary  radials.  It  is  moderately  large,  hexagonal,  and  is 
followed  by  two  plates  in  the  second  range  that  unite  with 
throe  plates  belonging  to  the  vault.  In  the  area  on  the  left 
of  the  radial  series  that   truncates   the   pentagonal   plate  be- 
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longing  to  the  basal  disc,  the  first  interradial  rests  between 
the  superior  lateral  sides  of  the  first  primary  radials.  It  is 
not  as  large  as  the  corresponding  plate  last  described,  pentag- 
onal and  is  followed  by  a  single  plate,  in  the  second  range, 
•  that  unites  with  three  plates  belonging  to  the  vault.  This  is 
the  smallest  of  the  interradial  areas  and  has  only  two  plates 
in  it.  In  the  azygous  area  as  usual  in  the  AchnocrinidcBy  the 
first  plate  enters  one  of  the  re-entering  angles  of  the  basal 
disc,  and  is  in  line  with  the  first  primary  radials.  It  is  longer 
than  wide,  hexagonal  and  followed  by  two  smaller  plates,  in 
the  second  range,  three  in  the  third,  and  four  in  the  fourth, 
which  unite  with  the  plates  of  the  vault  in  a  zigzag  line,  with- 
out any  definite  mark  of  separation. 

The  vault  is  convex,  having  the  radial  areas  highly  and 
narrowly  elevated  with  abruptly  descending,  wide  interradial 
areas.  It  is  covered  with  numerous,  rather  small,  convex, 
polygonal  plates.  It  had  a  small,  subcentral  proboscis,  which 
is  broken  off  in  our  specimen,  at  the  summit  of  the  vault 

Found  in  the  Chouteau  limestone,  at  Sedalia,  Missouri,  by 
Mr.  F.  A.  Sampson,  and  now  in  his  collection. 

AMPHORACRINUS  SEDALIENSIS,   n.    Sp. 

Plate  F,  Fig.  34^  summit  view  of  a   small   specimen;   Fig.  55, 

azygous  side  of  a  large  specimen;  Fig.  36,  basal 

view  of  same;  Fig.  37,  summit  view  of  same. 

Species  from  medium  to  large  size.  Calyx  semi-elliptical,  or 
bowl-shaped,  one-fourth  wider  than  high,  broadly  rounded  be- 
low. Interradial  areas  depressed  between  the  arm  bases  where 
they  unite  with  the  plates  of  the  vault.  Plates  convex,  sculp- 
tured, more  or  less  stellate.  No  radial  ridges.  Column  round, 
medium  size,  and  facet  for  attachment  only   slightly   concave. 

Basals  short,  and  forming  an  hexagonal  disc  only  about  one- 
half  wider  than  the  diameter  of  the  column.  First  radials  a 
little  wider  than  long,  three  hexagonal,  two  heptagonal.  Sec- 
ond primary  radials  about  two-thirds  as  large  as  the  first, 
longer  than  wide,  hexagonal.  Third  primary  radials  short, 
much  smaller  than  the  second,  pentagonal,  axillary  and  sup- 
port on   each  upper   sloping  side   a   single  secondary   radial. 
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The  secondary  radials  are  directed  nearly  horizontally  and 
stand  out.  their  full  length,  from  the  interradial  areas.  There 
are  ten  arm  openings  to  the  vault. 

There  are  three  regular  interradials  in  each  area.  The  first 
one  is  as  large  as  a  second  primary  radial  and  reaches  about 
as  high,  hexagonal,  and  supports  two  rather  large  plates  that 
unite  with  the  plates  of  the  vault.  There  are  nine  plates  in 
the  azygous  area.  The  first  one  is  in  line  with  the  first  pri- 
mary radials  and  nearly  as  large.  It  is  followed  by  two  plates, 
equally  as  large,  in  the  second  range.  There  are  four  plates 
in  the  third  range,  though  one  of  them  touches  one  of  the 
plates  of  the  second  range  only  at  an  angle,  and  on  each  side 
of  the  superior  part  there  is  a  single  plate.  The  last  three 
plates  unite  with  the  plates  of  the  vault. 

The  vault  is  highly  elevated  over  the  ambulacral  canals  and 
correspondingly  depressed  interradially.  It  is  covered  with 
numerous  convex,  polygonal  plates  and  bears  a  large  sub-cen- 
tral proboscis. 

There  is  no  described  species  very  closely  resembling  this 
one,  though  we  have  no  doubt  that  we  have  before  us  a  true 
Amphoracrinus, 

The  large  specimen  illustrated  was  found  by  R.  A.  Blair,  in 
the  Chouteau  limestone,  at  Sedalia,  Missouri,  and  is  now  in 
the  collection  of  S.  A.  Miller.  The  smaller  specimen  is  from 
the  same  rocks  and  is  in  the  collection  of  F.  A.  Sampson. 
The  sculpturing  is  best  preserved  on  the  smaller  specimen. 

Family  MELOCRINIDiE. 

MELOCRINUS  SAMPSONI,   n.    Sp. 

Plate  Ilf  Fig.  27,    basal  view;  Fig.    28,  azygous  side;  Fig.  29, 

opposite  view. 

Species  above  medium  size.  Calyx  obconoidal,  as  far  as  the 
secondary  radials,  which  are  directed  horizontally,  so  as 
to  give  the  summit  a  pentagonal  outline;  truncated  by  large 
column;  diameter  nearly  twice  as  great  as  the  height.  Plates 
highly  convex  and  more  or  less  radiately  sculptured. 

The  four  basals  form  a  short  rim,  which  is  slightly  lobed 
by  the  depression  of  the  suture  lines,  and  almost  covered  be- 
low by  the  end  of  the  column.    First  radials  the  largest  plates 
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in  the  calyx,  a  little  wider  than  high,  three  heptagonal,  two 
hexagonal.  Second  primary  radials  about  half  as  large  as  the 
first,  wider  than  high,  four  hexagonal,  one  pentagonal.  They 
difTer  somewhat  in  size.  Third  primary  radials  smaller  than 
the  second,  the  superior  part  directed  nearly  horizontally, 
three  pentagonal,  two  hexagonal,  axillary,  and  support  on  each 
upper  sloping  side  a  single  secondary  radial.  The  secondary 
radials  are  short  and  directed  horizontally,  and  the  articulat- 
ing facets  are  quite  concave,  and  each  one  is  marked  by  a 
large  ambulacral  notch.  There  are  only  ten  ambulacral  open- 
ings to  the  vault. 

There  are  five  plates,  in  each  regular  interradial  area.  The 
first  one  is  about  as  large  as  a  second  primary  radial,  it  is 
followed  by  two  smaller  plates,  in  the  second  range,  and  these 
by  two  plates,  in  the  third  range,  that  separate  the  secondary 
radials  and  curve  in  upon  the  vault  to  unite  with  the  plates 
of  the  vault.  There  are  ten  plates  in  the  azygous  area.  The 
first  one  is  in  line  with  the  first  primary  radials  and  of  about 
the  same  size;  it  is  followed  by  two  plates  in  the  second 
range,  three  in  the  third  range,  and  four  in  the  fourth  range, 
that  curve  in  upon  the  vault   to  unite  with  the  summit  plates. 

The  vault  is  unknown. 

This  species  is  so  radically  different  from  all  others  that 
have  been  described,  that  no  comparison  with  any  of  them  is 
necessary. 

Found  by  Mr.  F.  A.  Sampson,    the  well  known   and    promi 
nent  naturalist,  in  the  Chouteau  limestone,  at  Sedalia,  Missouri 
and  now  in  his   collection.     The    specific   name  is  in  honor  of 
the  collector. 

Family  DOLATOCRINIDiE. 

DOLATOCRINUS  NODOSUS,   n.    Sp. 

Plafe  III,  Fig.  i,  basal  view;  Fig.  2,   azygous  side  view;    Fig. 

3,  summit  view. 
Species  above  medium  size.  Calyx  hemispherical,  broadly 
truncated  below.  No  radial  ridges.  Each  plate  bears  a  prom- 
inent conical  central  node,  from  the  base  of  which  there  are 
numerous,  more  or  less  interrupted  radiating  lines,  and  toward 
the  upper  part,  irregular,  low,  scattering  nodes.  Column 
round  and  having  a  large  cinque  foil  columnar  canal. 
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-  Basal  plates  almost  covered  by  the  columu.  First  primary 
radials  wider  than,  long,  the  two  on  the  azygous  side  being 
somewhat  larger  than  the  others.  Second  primary  radials 
about  one  half  wider  than  long,  quadrangular.  Third  primary 
radials  expand  slightly  to  the  superior  lateral  angles,  longer 
than  the  second,  pentagonal,  axillary,  and  in  the  ray  on  the 
right  of  the  azygous  area  bears  a  single,  secondary  radial  up- 
on each  superior,  sloping  side,  which  is  axillary,  and  bears 
upon  each  superior  sloping  side  two  tertiary  radials,  which 
gives  to  this  ray  four  arms.  In  each  of  the  other  four  rays, 
the  third  primary  radial  bears  upon  one  upper  sloping  side 
three  secondary  radials,  and  upon  the  other,  one  secondary 
radial,  which  is  axillary,  and  supports  upon  each  upper  sloping 
side,  two  tertiary  radials.  This  arrangement  gives  to  each  of 
these  rays  three  arms.  There  are,  therefore,  sixteen  arms  and 
sixteen  ambulacral  openings  to  the  vault  in  this  species. 

The  azygous  area  is  like  the  others,  except  a  little  larger. 
The  first  interradials  are  the  largest  plates  in  the  calyx,  have 
nine  sides,  and  are  broadly  truncated  above  for  the  second 
interradials.  The  second  interradials  are  about  half  as  large 
as  the  first,  and  are  followed  by  a  single  plate,  which  is  about 
half  as  large  as  the  second,  and  unites  with  two  large,  elon- 
gated plates  belonging  to  the  vault. 

The  vault  is  very  slightly  elevated  over  the  radial  areas,  and 
about '  equally  as  much  depressed  in  the  interradial  areas.  It 
is  substantially  covered  by  three  circles  of  plates,  the  surface 
of  which  is  covered  by  granules,  and  a  few  of  the  plates  over 
the  radial  areas  bear  a  small  central  node,  as  shown  in  the 
illustration.  The  subcentral  azygous  opening  is  slightly  ele- 
vated and  surrounded  by  four  plates,  two  of  which  form  part 
of  the  first  circle  of  plates  and,  if  counted  with  the  first  circle, 
there  are  seven  plates  in  the  first  circle,  and  without  them 
there  are  only  five;  but  the  circle  is  not  complete  without  count- 
ing one  of  them.  In  the  second  circle  there  are  seven 
plates.  In  the  third  circle  there  are  fifteen  plates,  two  in  each 
depressed  interradial  area  that  unite  with  the  plates  of  the 
calyx  and  one  over  each  radial  area.  These  are  all  the  plates 
covering  the  vault  except  those  over  the  radial  areas  at  the 
base  of  the  arms.  There  are  no  ovarian  openings,  at  least,  in 
a  beautifully  preserved  specimen  none  can  be  discovered, 
—8 
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'  This  species  bears  more  resemblance  to  Dolahcrinus  hellulua 
than  to  any  other,  but  is  readily  distinguished  by  havmg  only 
sixteen  instaad  of  seventaen  arms,  and  by  having  no 
ovarian  openings.  There  is  also  some  difference  in  the  con- 
vexity and  structure  of  the  vault  and  in  the  surface  ornamenta- 
tion. 

Found  in  the  Hamilton  Group,  near  Charlestown,  Indiana,  and 
now  in  the  collection  of  Mr.  J.  F.  Hammell,  of  Madison,  Indiana. 

DOLATOCUINUS  SACCULUS,    n.    Sp. 

Plate  III,  Fig.   IL  basal  view;  Fig.  12,  side  view. 

Species  medium  or  below  medium  size.  Calyx  subhemi- 
spherical,  broadly  truncated  at  the  base  and  subcylindrical 
above.  Radial  ridges  consisting  of  small,  rounded  elevations, 
which  aire  interrupted  by  central  nodes  on  _ the  plates^  Surface 
ornamented  with  radiating  ridges  from  the  central  part-  ol.  the 
plates  that  do  not  unite  with  the  radial  ridges  or  coalesce 
with  the  central  nodes.  The  radiating  ridges  are  toward  the 
margin  of  the  plates,  and  the  second  interradials  have  no  cen- 
tral nodes.  Column  round,  medium  size,  and  having  a  large 
cinque  foil  canal. 

Basal  plates  hidden  by  the  column  and  a  rounded  flanging 
rim  that  surrounds  it,  on  the  basals  and  at  the  commencement 
of  the  first  primary  radials.  First  primary  radials  a  little 
wider  than  long,  and  subequal  in  size.  Second  primaiy  radials 
rather  less  than  twice  as  wide  as  long,  quadrangular,  sides 
nearly  parallel.  Third  primary  radials  very  little  larger  than 
the  second,  from  one-half  wider  to  twice  as  wide  as  long,  pen- 
tagonal, axillary,  and  bear  upon  each  superior  sloping  side  a 
single  secondary  radial.  The  secondary  radials  bear  upon  each 
superior  sloping  side  a  single  tertiary  radial,  which  gives  to 
this  species  twenty  ambulacral  openings  to  the  vault. 

The  first  interradials  are  rather  large  and  have  nine  sides. 
There  is  only  a  single  plate  in  the  second  range  and  it  ex- 
tends to  the  top  of  the  calyx  and  connects  with  the  plates  of 
vault.  The  azygous  area  is  not  materir.Uy  different  from  the 
other  areas. 

The  vault  is  moderately  convex  and  bears  rather  sharp  radial 
ridges.  The  sutures  cannot  be  distinguished  in  our  specimen. 
There  are  twenty  ovarian  apertures,  one  on  each  side  of  each 
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pair  of  arms.  They  are  elongated  and  are  close  to  the  ambu* 
lacral  canals,  and  not  through  the  vault  itself  as  in  some  species. 

This  species,  when  compared  with  jy-CiorpqrosuSy  will  be 
found  to  have  only  a  single  tertiary  radial,  while  in  that 
species  there  are  four,  and  only  two  interradials,  while  in  that 
species  there  are  from  three  to  six  plates,  and  the  azygous 
area  is  altogether  different.  There  are  also  some  minor  differ- 
ences in  surface  ornamentation  and  otherwise.  There  is  no 
necessity  for  comparing  it  with  any  other  known  species. 

Found  by  Geo.  K.  Greene,  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  P.  E. 
Gurley. 

DOLATOCRINUS  SALEBROSUS,  n.  Sp. 

Plate  III,    Fig,  13,    ha8al  view;  Fig.    14,   side  view;  Fig,    15, 

summit  view. 

Species  medium  or  below  medium  size.  Calyx  subhemi- 
sphericali_concave  below  and  slightly  constricted  T)elow  the 
arms.  Radial  ridges  consisting  of  smaU,  rounded  elevations 
which  are  interrupted  by  central  nodes  on  the  plates.  Surface 
ornamented  with  radiating  ridges  from  the  nodes  and  central 
part  of  the  plates.  The  second  interradials  have  a  transverse 
'central  ridge  with  longitudinal  ridges  below  it.  Column  round 
medium  size,  and  nearly  filling  the  funnel-shaped  cavity  formed 
by  the  basal  plates. 

Basal  plates  form  a  cup  that  is  inserted  into  the  cavity  of 
the  calyx  and  is  nearly  tilled  by  the  end  of  the  column.  The 
mouth  of  the  cup  is  about  one-fourth  wider  than  the  diameter 
of  the  column.  First  primary  radials  about  as  long  as  wide 
and  curve,  at  the  lower  end,  into  the  basal  concavity  to  unite 
with  the  basal  plates,  and  upward  at  the  superior  eud,  ^so  that 
the  calyx  will  rest  upon  the  middle  part  of  these  plates.  Sec- 
ond primary  radials  from  one-fourth  to  one-half  wider  than 
high,  quadrangular,  and  slightly  expanding  upward.  Third 
primary  radials  a  little  larger  than  the  second,  about  one-half 
wider  than  high,  three  hexagonal,  two  pentagonal,  axillary,- 
and,  in  two  of  the  rays,  bear  upon  each  upper  sloping  side  a 
single  secondary  radial  which  is  axillary  and  bears  upon  each 
superior  side  two  tertiary  radials,  which  gives  to  each  of  these 
rays  four  arms.     In  each  of  two  other  rays,  the  third  primary 
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radial  bears  upon  one  superior  sloping  side  two  secondary 
radials  and,  upon  the  other,  a  single  secondary  radial,  which 
is  axillary  and  supports,  on  each  superior  sloping  side,  two 
tertiary  radials,  which  arrangement  gives  to  each  of  these  two 
rays  three  arms.  The  other  ray,  in  its  normal  condition,  may 
be  like  the  last  two,  and  if  so,  the  species  will  have  seventeen 
arms,  but  in  the  specimen  illustrated,  it  is  different  and  is 
peculiarly  constructed,  as  follows.  Upon  one  side  of  the  third 
primary  radial  there  is  a  single  secondary  radial,  which  is 
axillary  and  bears  upon  each  superior  side  a  single  tertiary 
radial,  and,  upon  the  other  side  of  the  third  primary  radial, 
an  interradial  is  supported,  without  the  intervention  of  a 
secondary  radial,  and,  therefore,  there  are  only  two  arms  to 
this  ray,  which  gives  us  only  sixteen  arms  in  the  specimen 
illustrated,  and,  until  it  can  be  shown,  that  this  structure  is 
abnormal,  the  species  must  be  regarded  as  possessing  only 
sixteen  arms. 

The  first  interradials  are  of  unequal  size,  one  of  them  is 
heptagonal  and  each  of  the  others  has  nine  sides.  The  hep- 
tagonal  plate  is  followed  by  two  plates,  in  the  second  range, 
one  of  which  rests,  in  part,  on  one  of  the  superior  sides  of  a 
third  primary  radial  and  takes  the  position  of  a  secondary 
radial  in  the  two-armed  ray.  These  two  plates  in  the  second  range 
connect  with  two  plates  belonging  to  the  vault.  In  the  other 
four  areas,  one  plate,  in  the  second  range,  is  followed  by  one 
in  the  third  range  that  unites  with  two  plates  belonging  to 
the  vault. 

The  vault  is  moderately  convex  over  the  ambulacral  canals 
and  correspondingly  depressed  in  the  interradial  areas.  It  is 
covered  by  a  few  rather  large  polygonal  plates  that  bear  pus- 
tules, and  each  one  over  the  junction  of  the  ambulacral  canals 
bears  a  central  node.  The  azygous  orifice  is  central.  No 
ovarian  pores  can  be  distinguished. 

We  regard  the  interradial  area  having  the  first  plate  heptago- 
rxskl  as  the  azygous  area,  and,  if  the  two-armed  ray  is  abnor- 
mal and  the  species  has  seventeen  arms,  then  it  will  resemble 
D.  aurealus,  from  which  it  will  be  readily  distinguished,  by 
the  interradial  areas;  for  in  that  species,  there  are  three  plates, 
in  the  third  range,  that  unite  with  the   plates  of  the  vault,  in 
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the  regular  areas,  and  four  or  five  in  the  azygous  area.  Be- 
sides, the  ornamentation  is  different  in  the  two  species,  and 
the  proboscis  in  that  species  is  large  and  subcentral  and  the 
arrangement  of  the  plates  on  the  vault  is  quite  different  in  the 
two  species.  But  if  the  two-armed  ray  is  normal  then  this  is 
a  sixteen  armed  species  so  different  from  all  other  sixteen 
armed  species  that  have  been  described,  that  no  comparison 
with  any  of  them  is  necessary. 

Found  by  Greo.  K.  Greene,  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

Family  POTERIOCRINID^. 

POTERIOCRINUS  BLAIRI,    n.  Sp. 

Plate  IVy  Fig.  1^  azygous  view,  the  arms   on  the  right  a   little 

compressed;  Fig.  2,  view  showing  the  ray  opposite  the 

azygotis  area  on  the  left,  one  of  the  arms 

is  spread  out  of  place. 

Species  medium  size,  robust,  and  having  wide  arms  that  fit 
closely  together  as  in  Zeacrinus.  Calyx  obconoidal,  nearly 
twice  as  wide  as  high,  truncated  below  for  a  rather  large 
column;  sutures  distinct;  surface  smooth. 

Basals  very  short,  three  or  four  times  as  wide  as  high. 
Subradials  wider  than  high,  three  haxagonal,  and  two  hep- 
tagonal;  those  adjoining  the  azygous  area  are  heptagonal. 

First  radials  of  unequal  size,  but  about  twice  as  wide  as 
high;  truncated  the  entire  width  above  and  separated  from  the 
first  brachials  or  arm  plates  by  a  slightly  gaping  suture.  The 
second  radials  or  brachials,  as  they  are  usually  called,  are  of 
unequal  size  and  not  uniform  in  shape.  In  four  of  the  rays 
these  plates  are  wider  than  high,  pentagonal  and  support 
upon  each  upper  sloping  side  the  secondary  radials  or  free 
arms.  The  secondary  radials  are  short,  wide,  quadrangular 
and  abut  against  each  other.  In  one  of  the  series,  the  fifth 
plate  is  pentagonal,  axillary  and  supports  upon  each  upper 
sloping  side  the  tertiary  radials;  in  the  other  series,  preserved 
in  our  specimen,  the  sixth  plate  is  axillary,  pentagonal  and 
supports  on  each  upper  sloping  side  the  tertiary  radials.  No 
further  bifurcation  is  shown,  though   ten   tertiary  radials  arQ 
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preserved.  The  tertiary  radials  are  short,  wide,  quadrangular, 
and  abut  against  each  other,  in  the  same  manner  that  the 
secondary  radials  do.  This  arrangement  gives  to  each  of  these 
four  rays  four  arms.  In  the  ray  opposite  the  azygous  area, 
the  second  primary  radial  is  the  largest  plate  in  the  body 
and  nearly  square.  It  is  followed  by  a  short,  quadrangular 
plate,  and  then  follows  a  short  pentagonal  plate,  that  is  axil- 
lary and  supports  upon  each  upper  sloping  side  a  long  series 
of  short,  wide,  quadrangular,  secondary  radials,  which  gives  to 
this  ray  two  arms.  There  are,  therefore,  eighteen  compact 
arms  in  this  species. 

The  azygous  area  is  of  moderate  size  and  the  plates  are  ar- 
ranged as  is  usual  in  this  genus.  The  first  one  is  pentagonal 
and  rests  between  the  sloping  sides  of  two  subradials  and  be- 
low the  under  sloping  side  of  the  first  radial,  on  the  right. 
The  second  plate  is  long,  hexagonal,  truncates  a  subradial  and 
reaches  as  high  as  the  top  of  the  second  radial  on  the  left. 
The  fourth  plate  is  much  smaller  than  the  third,  truncates  the 
second  and  extends  a  little  beyond  the  third.  The  fifth  plate 
truncates  the  third  and  is  not  fully  exposed   in  our   specimen. 

This  species  is  readily  distinguished  by  its  general  form,  and, 
so  far  as  known,  has  no  nearly  related  si)ecies,  in  the  group 
of  rocks,  in  which  it  occurs. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller.  The  spe- 
cific name  is  in  honor  of  the  collector. 

POTEUIOCRINUS   ALTONENSIS    n.    Sp. 

Plate  IV,  Fig.  5,  azygous  area  on    the  right,    calyx  arms   and 
part  of  the  column,  compressed;  Fig,  4,  opposite 

view  of  same  specimen. 

Species  quite  small,  constricted  above  the  calyx  in  the  mid- 
dle of  the  second  radials  or  brachials.  Calyx  short,  hemispher- 
ical or  bowl- shaped,  nearly  twice  as  wide  as  high;  plates  con- 
vox;  sutures  distinct;  surface  granular.  Column  quite  small 
and  round,  the  alternate  plates  slightly  projecting. 

Basals  depressed  and  extending  a  little  beyond  the  column, 
so  as  to  b<3  seen  from  a  basal  view.  Subradials  rather  wider 
than  long  and  forming,  with  the  basals,  a  low  cup.  First  ra- 
dials wider  than  long,  i>entagonal,  truncated  the  entire  width 
above  and  separated  from  the  second  radials  or  brachials  by  a 
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gaping  suture.  A  single,  elongated,  brachial  or  second  radial, 
rounded  and  contracted  in  the  middle,  and  axilliary,  supports 
upon  its  superior  sloping  sides,  in  each  radial  series,  the  free 
arms.  The  arms  are  long,  slender,  round  and  composed  of 
rather  long  plates  which  are  slightly  constricted  in  the  middle 
part.  The  first  plates  are  longer  than  the  succeeding  ones. 
The  arms  do  not  bifurcate  and  there  are,  therefore,  only  ten 
arms  in  this  species.     Pinnules  distant. 

Azygous  plates  are  as  usual  in  this  genus;  the  first  one  is 
pentagonal,  about  half  as  large  as  a  subradial,  rests  upon  the 
upper  sloping  sides  of  two  subradials  and  between  the  first  ra- 
dial, on  the  right,  and  the  second  azygous  plate,  on  the  left, 
and  is  truncated,  at  the  top,  for  the  third  azygous  plate;  the 
second  plate  is  pentagonal,  about  as  large  as  the  first,  rests 
upon  the  truncated  upper  end  of  a  subradial,  and  between  a 
first  radial,  on  the  left,  and  the  first  and  third  azygous  plates, 
on  the  right,  and  is  truncated  at  the  upper  end,  for  the  fourth 
plate.     The  fourth  plate  extends  beyond  the  third. 

This  species  is  distinguished  by  its  small  size,  hemispherical 
calyx,  long,  constricted  brachials  and  ten  arms.  When  com- 
pared with  P,  rowleyi  it  will  be  noticed,  that  species  has  two 
brachials,  in  some  of  the  rays,  and  all  the  arms  bifurcate  toward 
the  top.  It  will  not  be  mistaken,  for  any  other  species,  by  any 
one  capable  of  making  a  comparison. 

Found  by  the  late  Hon  Wm.  McAdams,  who  was  a  prominent 
naturalist,  in  the  St.  Louis  Group,  at  Alton,  Illinois,  and  now 
inthe  collection  of  S.  A.  Miller. 

POTERIOCRINUS    BROADHEADI,   n.     sp. 

Plaie  IV,  Fig.  7,  azygous  side  view;  Fig.  8,  lateral  view. 

We  have  examined  six  specimens  belonging  to  this  species, 
one  a  third  larger  than  the  specimen  illustrated,  three  others 
as  much  smaller,  and  each  one  is  longer  and  larger  upon  the 
azygous  side  than  upon  the  opposite  side,  showing  the  unsym- 
metrical  form  of  the  calyx  is  normal.  Calyx  irregularly  obco- 
noidal  above  the  broad  truncated  base,  by  reason  of  the  longi- 
tudinal convexity  of  the  plates  and  the  depressed  sutures,  or 
it  might  be  called  somewhat  obpyramidal.  The  azygous  side 
is  longer  than  the  other,  the   two   rays   opposite   the   azygous 
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area  are  the  shorter  and  of  equal  length,  and,  from  these,  there 
is  a  gradual  lengthening  to  the  top  of  the  third  azygous  i)lato. 
All  the  plates  are  longitudinally  convex  and  the  sutures  are 
depressed,  especially  at  the  angles,  and  a  pore  penetrates  the 
calyx  at  every  angle,  and,  on  the  longer  sides,  a  pore  pene- 
trates the  calyx  between  the  angles.  The  greatest  length  of 
the  calyx  does  not  equal  the  diameter.  Blates  thick.  Column 
unknown. 

Basals  small,  wider  than  long,  and  project  below  the  end  of 
the  column.  Superior  angles  rather  acute.  Subradials  the  lar- 
gest plates  in  the  calyx  and  about  as  long  as  wide,  though 
somewhat  unequal  in  size,  three  hexagonal,  two  heptagonal. 
First  radials  about  twice  as  wide  as  long,  though  of  unequal 
length,  and  slightly  concave  the  entire  width  above  for  the  re- 
ception of  the  second  radials,  none  of  which  are  preserved  in 
our  specimens. 

The  first  azygous  plate  is  about  as  large  as  a  first  radial, 
nearly  equal  sided,  pentagonal,  rests  between  the  superior  slop- 
ing sides  of  two  subradials,  separates  the  first  radial,  on  the 
right,  from  the  second  azygous  plate,  on  the  left,  and  is  trun- 
cated above  by  the  third  azygous  plate.  The  second  azygous 
plate  is  nearly  as  large  as  the  first,  truncates  a  subradial,  sep- 
arates the  first  radial,  on  the  left,  from  the  first  and  third 
azygous  plates,  and  thins  toward  the  upper  edge,  indicating 
that  it  united  with  small  plates  belonging  to  a  proboscis.  The 
third  azygous  plate  rests  uipon  the  first  and  in  its  lower  part 
separates  part  of  the  first  radial  plate,  on  the  right,  from  the 
second  azygous  plate  and  thins  toward  the  upper  edge,  indi- 
cating that  it  united  with  small  plates  belonging  to  the  pro- 
boscis. 

This  is  a  peculiar  species  and  on  account  of  its  azygous  area 
and  the  pores  that  penetrate  the  vault,  may  yet  be  •  made  the 
type  of  a  new  genus.  At  least  it  will  not  be  confounded  with 
any  species  that  has  been  heretofore  described   in   this  genus. 

Found  by  R.  A.  Blair,  in  the  Chouteau  limestone,  near  So- 
dalia,  Missouri,  and  now  in  the  collection  of  S.  A.  Miller.  The 
specific  name  is  in  honor  of  Prof.  G.  C.  Broadhead. 
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POTERIOCRINUS  SAMPSONI,  n.   sp, 

Plate  /K,  Fig,  P,  azygoits  side  view;   Fig.  10,  opposite  viiw  of 

same,  some  of  the  matrix  is  attached  to  the 

top  of  the  first  radials. 

Species  medium  or  below  medium  size,  as  indicated  by  two 
specimens,  one  of  which  is  smaller  than  the  one  illustrated. 
Calyx  like  the  frustum  of  a  cone,  being  broadly  truncated  be- 
low, slowly  expanding  above  and  having  a  diameter  about  one- 
fourth  greater  than  the  height.  Surface  smooth,  possibly,  in 
better  preserved  specimens,  granular.  Plates  thick  and  sutures 
close.  Column  large,  at  the  superior  end,  as  it  entirely  covers 
the  truncated  end  of  the  calyx. 

Basals  moderate  size,  about  a  third  or  a  half  wider  than 
high.  Superior  angles  distinct  though  not  acute.  Subradials 
the  largest  plates  in  the  calyx,  wider  than  long,  though  un- 
equal in  size,  three  hexagonal,  two  heptagonal.  First  radials 
about  twice  as  wide  as  long,  though  slightly  unequal  in  size, 
and  truncated  the  entire  width  above,  for  the  reception  of  the 
second  radials,  none  of  which  are  preserved,  in  our  specimens. 
The  first  azygous  plate  is  smaller  than  a  first  radial,  nearly 
equal  sided,  pentagonal,  rests  between  the  superior  sloping 
sides  of  two  subradials  and  separates  the  first  radial,  on  the 
right,  from  the  second  azygous  plate.  The  second  azygous 
plate  is  much  smaller  than  the  first,  truncates  a  subradial  and 
separates  the  first  one  from  the  first  radial,  on  the  left.  The 
third  azygous  plate  is  smaller  than  the  second,  as  shown  by 
the  specimen,  which  is  not  illustrated,  and  beyond  it,  the 
plates  are  not  preserved. 

While  this  species  is  not  distinguished  by  any  very  remark- 
able peculiarities,  it  is  so  different  from  any  that  have  been 
described  from  rocks  of  the  same  geological  age,  that  no 
comparison  is  necessary. 

Found  by  R.  A.  Blair,  in  the  Chouteau  limestone,  at  Sedalia, 
Missouri,  and    now    in    the    collection    of    S.  A.  Miller.      The 
specific  name  is  in   honor  of    P.  A.  Sampson,  a    distinguished 
naturalist  of  Sedalia. 
—9 
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ZEACUINUS  BL.AIRI,   n.    Sp. 

Plate  IVy  Fig,  5,  azygous   side;  Fig,  6,  opposite   side   of  same 

specimen y  showing  part  of  the  proboscis. 

Species  below  medium  size.  Calyx  low,  basin -shaped,  two 
and  a  half  times  as  wide  as  high,  depressed  at  the  base, 
plates  convex,  sutures  distinct,  surface  granular.  Column 
small  and  round. 

Basals  form  a  disc  one-half  larger  than  the  diameter  of  the 
column,  and,  in  plain  view,  as  seen  from  below.  Subradials 
wider  than  high,  and  forming,  with  the  basals,  a  low  cup. 
First  radials  wider  than  long,  pentagonal,  truncated  the  entire 
width  above,  and  separated  from  the  brachials  by  a  gaping 
suture.  A  single  brachial,  about  as  long  as  wide,  rounded  and 
contracted,  in  the  middle,  and  axillary,  supports  upon  its  upper 
sloping  sides,  in  each  radial  series,  the  free  arms.  The  proxi- 
mal arm,  on  the  left  of  the  azygous  area,  bifurcates  on  the 
sixth  plate,  and  the  proximal  side  again  on  the  ninth  plate, 
and  the  distal  side  bifurcates  on  the  fourth  plate,  and  the  dis- 
tal branch  on  the  eighth  plate,  which  gives  to  this  ray  six 
arms.  The  ray  opposite  the  azygous  area  bifurcates,  on  one 
branch,  on  the  fourth  plate,  and,  on  the  other,  on  the  seventh 
plate,  which  gives  to  it  four  arms.  One  of  the  lateral  rays 
bifurcates,  on  each  branch,  on  the  sixth  plate,  which  gives  to 
it  four  arms.  The  other  two  rays  are  broken  off  below  the 
first  bifurcation,  in  our  specimens,  but  we  presume  the  lateral 
rays  are  alike,  and  the  ray  on  the  right  of  the  azygous  area 
the  same  as  the  one  on  the  left,  and  if  so,  the  species  has 
twenty- four  arms.  The  arms  are  short,  round  and  composed 
of  short  plates.     Pinnules  small. 

The  azygous  area  is  wide,  ovate  and  exposes  ten  plates  ar- 
ranged alternately,  as  usual,  in  this  genus.  The  first  one  is 
about  half  as  large  as  a  subradial,  rests  upon  one  sloping  side 
of  a  subradial  and  abuts  another,  separates  the  first  radial,  on 
the  right,  from  the  second  azygous  plate  and  is  truncated  ly 
the  third  plate.  The  second  one  is  about  the  size  of  the  first, 
truncates  a  subradial,  separates  the  first  radial,  on  the  left, 
and  the  lower  part  of  the  brachial,  from  the  first  and  third 
plates  and  is  truncated  above  by  the  fourth  and  fifth  plates. 
The  fourth,  fifth  and   sixth    plates  are  in    one  range    crossing 
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the  exposed  area.  The  top  of  the  proboscis  is  broken  oflf  in 
the  specimen  illustrated,  below  the  top  of  the  arms,  where  it 
is  round  and  covered  by  smooth,  polygonal  plates. 

This  species  is  at  once  distinguished,  by  its  general  form 
and  number  of  arms,  from  all  others.  In  Zeacrinus  pocilluniy 
from  the  same  rocks,  there  are  two  brachials  in  each  of  four 
rays,  and,  in  the  other  ray,  the  first  brachial  is  truncated  on 
top  and  followed  by  five  single  plates,  before  it  bifurcates;  and 
Zeacrinus  commalicuSy  from  the  same  rocks,  with  its  forty-six 
arms,  is  equally  as  far  removed  from  this  species.  We  know 
of  no  species  with  which  it  is  necessary  to  compare  it. 

Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  S.  A.  Miller.  The  specific  name  is  in 
honor  of  R.  A.  Blair,  the  distinguished  naturalist  and  collector 
of  Sedalia,  Missouri. 

Family  CYATHOCRINID.E. 

CYATHOCRINUS  BLAIRI  n.    Sp. 

Plate  IV y  Fig,  11,  basal  view  of  a  large  specimen,  azygotis  side 

up;  Fig.  12,  azygous  side  of  same  showing  the  large 

subradial;  Fig.  13,  basal  view  of  a  small 

specimen;  Fig,  14,  azygous  side  of 

the  same;  Fig.  15,  opposite 

side  of  same. 

We  have  three  specimens  of  this  species,  though  one  of  them 
is  so  badly  crushed  that  it  is  of  no  service  in  the  description. 
The  species  is  rather  below  medium  size.  The  calyx  of  the 
larger  specimen  is  bowl-shaped,  a  little  less  than  twice  as  wide 
as  high  and  broadly  rounded  below,  while  the  smaller  specimen 
is  more  elongated  and  pointed  below.  It  is  possible,  that  the 
larger  specimen  is  compressed  on  the  under  side  so  as  to  throw 
it  a  little  out  of  its  normal  shape.  The  sutures  are  beveled; 
surface  granular;  column  small  and  round. 

Basals  small  and  form  a  low  cup,  with  a  concave  depression 
for  the  attachment  of  the  small  column,  and  are  separated  from 
the  subradials  by  a  beveled  suture.  Subradials  large  and  gently 
curve  from  the  basal  cup  outward  and  upward.  The  one  on 
the  azygou3  side  is  remarkably   large   and   extends   nearly  as 
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hi^h  as  the  first  radial s.  First  radials  wider  than  high,  sides 
parallel,  each  arcuate  the  entire  width  above  for  the  attach- 
ment of  the  second  plate,  and  having  the  facet  directed  up- 
ward or  slightly  inclined  inward.  The  first  azygous  plate  is 
short  and  extends  but  slightly  below  the  level  of  the  first  ra- 
dials. 

This  species  will  be  distinguished  by  its  general  form,  re- 
markably large  subradial  which  is  truncated  by  a  short  azygous 
plate,  and  by  the  wide  arcuate  facets  directed  upward  and  in- 
ward, for  the  attachment  of  the  second  radials.  Possibly  its 
arms,  when  known,  will  be  used  to  distinguish  it  from  the  genus 
Cyathocrtnus, 

Found  by  R.  A.  Blair,  in  the  Choutean  limestone  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller.  The  spe- 
cific name  is  in  honor  of  the  laborious  and  intelligent  collector. 

CYATHOCRINUS  CHOUTEAUENSIS,    n.    Sp. 

Plate  IV,  Fig.  16,  showing  cihjx  and  part  of  the  arms,  the  azy- 
gous plale  is  on  the  right  and  the  second  and  third 
radials  in  the  adjoining  ray  are  out  of  place, 
the  calyx  is  also  compressed  so  as 
to  appear  wider  than  it  is. 

Species  medium  size.  Calyx  obconoidal,  about  as  high  as 
wide,  sutures  close,  surface  granular. 

Basals  form  a  low  conical  cup,  truncated  for^  small  column. 
Superior  angles  obtuse.  Subradials  rather  longer  than  wide, 
except  the  one  truncated  by  the  azygous  plate  which  is  wider 
than  long,  four  hexagonal  and  one  hei3tagonal.  The  heptagonal 
plate  is  the  larger  one.  First  radials  about  as  long  as  wide, 
slightly  curved  over  towards  the  vault  on  each  side  of  the  arm 
facets,  and  longitudinally  convex  and  protuberant  at  the 
arm  facets.  Arm  facets  circular,  occupying  about  half  the  width 
of  the  plates,  and  notched  for  the  ambulacral  canal.  Azygous 
plate  broadly  truncates  a  subradial  and  extends  above  the  top 
of  the  first  radials. 

There  are  only  five  arms.  The  arms  are  small,  long  and 
composed  of  long,  round  joints  or  plates.  The  first  plate  is 
not  quite  as  long  as  wide  but  above  this  the  i>lates  B,re  from 
two  to  four  times  as  long  as  wide. 
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There  is  no  described  species,  from  rocks  of  the  same  age, 
with  which  this  one  can  be  confounded. 

Found  by  the  distinguished  collector  and  naturalist  F.  A. 
Sampson,  in  the  Choutean  limestone  at  Sedalia,  Missouri,  and 
now  in  the  collection  of  S.  A.  Miller,  to  whom  he  kindly  pre- 
sented it. 

CYATHOCRINUS    MACADAMSI,   n.    Sp. 

Plate  IV,  Fig,  31  j  azygotis  aide  on    the    right;   Fig,  32,  lateral 

view. 

Species  medium  size,  constricted  above  the  calyx.  Calyx 
short,  hemispherical,  twice  as  wide  as  high;  plates  convex; 
sutures  distinct;  surface  finely  granular.     Column  small. 

Basals  form  a  flat  pentagonal  disc  about  twice  as  wide  as 
the  diameter  of  the  column.  Subradials  slightly  wider  than 
high  and  forming  with  the  basals  a  low  cup.  First  radials 
about  one- half  wider  than  long,  pentagonal,  truncated  the  en- 
tire width  above,  and  separated  from  the  second  radials  or 
brachials  by  a  wide  gaping  suture.  There  are  two  brachials 
in  each  ray,  the  first  one  is  quadrangular  and  about  twice  as 
wide  as  long,  the  second  is  somewhat  smaller  than  the  first, 
pentagonal,  axillary  and  supports  upon  each  upper  sloping  side 
a  single  arm.  The  body  is  broadly  constricted  in  the  region 
of  the  brachials.  There  are  only  ten  arms  and  when  closed 
they  are  compact,  as  the  sides  are  straight  and  flattened.  The 
arms  are  composed  of  wedge-shaped  plates,  the  first  ones  be- 
ing  longer  than  the  succeeding  ones.  In  the  three  specimens 
examined  there  is  some  difference  in  the  length  of  the  arm 
plates  and  the  longer  ones  appear  to  be  slightly  constricted, 
but  the  difference  will  not  distinguish  either  specifically  from 
the  one  illustrated.  The  first  azygous  plate  truncates  a  sub- 
radial  and  extends  a  little  above  the  top  of  the  first  radials. 

The  form  of  the  calyx  and  the  azygous  plate  agree  with 
CyathocrinuSf  but  the  brachials  and  arms  remind  one  of  Polerio- 
criniLS  and  Zeacrinus,  There  is  no  described  species  for  which 
this  one  can  be  mistaken. 

Found  by  the  late  Hon.  Wm.  Mc Adams,  in  the  St.  Louis  Group, 
at  Alton,  Illinois,  and  now  in  the  collection  of  S.  A.  Miller.  The 
specific  name  is  in  honor  of  the  collector,  who  was  well 
known  as  a  naturalist  of  ability  and  close  observation  for  many 
years, 
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CYATHOCRINUS    BRITTSI,    n.    Sp. 

Plate  I F,  Fig.  35,  basal  view;  Fig.  36 y  azygaus  side  view  of  the 

calyx. 

Species  medium  size.  Calyx  rather  more  than  twice  as  wide 
as  high,  and  somewhat  obpyramidal  in  shape,  in  the  superior 
part,  though  round  over  the  subradial  region.  Sutures  dis- 
tinct, surface  granular.     Column  large  and  round. 

Basals  form  a  pentagonal  disc,  one-third  wider  than  the 
diameter  of  the  column,  which  has  a  concave  depression, 
though  shallow,  for  the  attachment  of  the  column.  Subradials 
slightly  wider  than  high,  the  one  on  the  azygous  side  being 
much  larger  than  either  of  the  others,  though  extending  but 
little  higher.  First  radials  a  little  wider  than  high,  longitudi- 
nally convex,  most  convex  in  the  superior  part,  which  gives 
the  calyx,  when  seen  from  above,  a  subpentagonal  outline 
The  upper  part  of  these  plates,  too,  is  very  thick,  and  the 
facets  for  the  articulation  of  the  second  plates  are  correspond- 
ingly deep,  and  scarred  very  slightly,  for  the  ambulacral  canal. 
The  facets  are  about  three-fourths  of  the  width  of  the  plates, 
and  have  a  slight  transverse  depression  that  indicates  a  gap- 
ing suture.  The  first  azygous  plate  broadly  truncates  a  sub- 
radial  at  about  the  middle  of  the  first  radials. 

This  species  will  be  distinguished,  by  its  general  form,  from 
all  others,  so  that  no  comparison  with  any  of  them  is  neces- 
sary for  its  identification. 

Pound  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller.  The  spe- 
cific name  is  in  honor  of  Dr.  J.  H.  Britts,  one  of  the  leading 
naturalists  of  Missouri. 

Family  PLATYCRINIDiE. 

PLATYCUINUS  TUGURIUM,   n.  Sp. 

Plate  IV,  Fig.  17^  basal  view;  Fig.  18^  azygous  side  view;  Fig. 

19y  summit  view. 
This  species  is  above  medium  size,  and  belongs  rather  to  the 
discoid  than  to  the  bowl  shaped  forms,  and  receives  its  si)ecific 
name  from,  a  fanciful  resemblance  to  a  hut.  Calyx  shallow, 
pentagonal,  two  and  a  half  times  as  wide  as  high.  Plates 
thick,  sculptured.    Sutures  beveled.    The  surface  is  ornamented 
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with  angular  ridges  and  furrows  as  follows:  An  angidar  ridge 
extends  from  each  angle  of  the  basal  disc  to  the  columnar  de- 
pression, and  two  or  three  ridges  parallel  with  each  side  of  the 
disc,  are  arranged  between  them;  and,  on  each  first  radial,  an 
angular  ridge  extends  from  each  lower  lateral  angle,  from  one- 
half  to  two- thirds  the  length  of  the  plate,  to  a  constriction,  or 
subcircular  furrow,  and  these  ridges  are  connected  by  three 
ridges  parallel  with  the  lower  side,  and  there  are  three  ridges 
between  the  subcircular  furrow  and  each  perpendicular  suture. 

Basals  form  a  pentagonal  disc,  not  higher  than  the  thickness 
of  the  plates,  with  a  concave  depression  in  the  central  part, 
where  the  column  attached;  and  sculptured  as  above  described, 
though  the  sculpturing  becomes  less  defined  as  it  approaches 
the  concave  depression.  First  radials  project,  in  tiie  lower 
part,  at  an  angle  of  about  forty  degrees;  but,  the  sui)erior  part, 
beyond  the  constriction,  is  directed  horizontally,  and  the  facet, 
for  the  second  plate  is  transverse,  or  nearly  perpendicular, 
with  a  notch  for  the  ambulacral  canal.  Surface  ornamentation 
as  above  described.  The  angles  for  the  reception  of  the  inter- 
radials  are  more  acute  than  is  usual  in  this  genus.  There  is 
only  a  single  regular  interradial,  in  each  area,  and  it  forms 
part  of  the  vault. 

Vault  elevated  and  convex  toward  the  central  part,  so  as  to 
have  a  capacity  equal  to  or  greater  than  the  calyx.  A  single 
large  spinous  plate  occupies  the  central  part;  it  is  surrounded 
with  eight  plates,  six  of  which  bear  spines  and  the  other  two 
abut  upon  the  azygous  orifice.  Each  plate  over  the  junction  of 
the  ambulacral  canals  bears  a  spine,  the  other  plates  are  con- 
vex but  not  nodose.  The  azygous  area  is  comparatively  large, 
the  first  plate  is  as  large  as  a  regular  interradial  and  stands 
nearly  upright,  and  above  on  either  side  of  it  there  are  two 
small  plates,  and  between  and  above  these  nine  plates  surround 
a  large  azygous  orifice. 

This  species  is  readily  distinguished  by  its  general  form 
and  surface  ornamentation  from  all  heretofore  described. 

Found  in  the  Burlington  Group,  at  Sedalia,  Missouri,  by  R. 
A.  Blair,  and  now  in  the  collection  of  S.  A.  Miller. 


PLATYCRINUS  FORMOSUS,  n.   Sp. 

Plule  I  Vy  Fig.  20,  basal  view;   Fig.  21,  azygous  side  view  pre* 

serving  the  first  azygous  plalc. 

This  species  is  about  medium  size  and  belongs  to  the  discoid 
forms.  Calyx  shallow,  pentagonal,  four  times  as  wide  as  high. 
Plates  thick,  sculptured.  Sutures  canaliculate.  The  surface  is 
ornamented  with  a  rounded  ridge  upon  each  side  of  the  canalic- 
ulated  sutures  which  bears  more  or  less  conspicuous  rounded 
nodes.     Column  round. 

Basals  form  a  concave  pentagonal  disc,  bordered  by  an  angu- 
lar nodose  rim,  that  adjoins  the  canaliculated  suture.  The  con- 
cavity is  equal  to  the  thickness  of  the  plates  and  commences  at 
the  angular  ridge  adjoining  the  suture.  The  plates  are  ser- 
rated for  the  attachment  of  the  column.  The  first  radials  pro- 
ject, at  first,  horizontaUy,  and  then  curve  upward,  having  a 
constriction  in  the  middle  part,  beyound  which  they  are  direct- 
ed horizontally,  and  the  fa<5et,  for  the  second  plate,  is  trans- 
verse or  nearly  perpendicular.  Each  articulating  facet  forms 
almost  a  circle,  having  a  diameter  more  than  one  third  the 
diameter  of  the  plate,  and  being  only  slightly  notched  for  the 
ambulacral  canal. 

The  angles  for  the  reception  of  the  regular  interradials  are 
very  obtuse,  and  the  angle  for  the  reception  of  the  first  azy- 
gous plate  is  moderately  acute.  The  first  azygous  plate  is  pen- 
tagonal, stands  upright  and  indicates  a  large  area  on  account 
of  its  width,  but  it  is  shorter  than  the  same  plate  in  P.  tug- 
tmuwy  and  the  probability  is  that  the  vault  is  less  convex. 

The  calyx  of  this  species  has  some  resemblance  in  form  to 
P.  hvvcalus,  but  in  that  species,  the  base  is  flat  and  the  sui- 
face  is  not  ornamented,  while  in  this  species,  the  basal  disc  is 
quite  concave  and  the  column  is  inserted  into  the  concavity 
and  the  surface  is  ornamented  with  ridges  and  nodes.  Other 
differences  in  form,  occur  in  the  parts  preserved.  It  cannct 
be  mistaken  for  any  other  described  species  by  any  one  capa- 
ble of  distinguishing  specific  characters. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 
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PLATYCRINUS  MISSOURIENSIS,   n.    sp. 

Plate  IV,y  Fig.  22^  longer  aide  view,  showing  the  place  for  ihe 
attachment  of  ihe  column;  Fig.  23,  shorter  side  view. 

Species  medium  size,  and  the  specimen  upon  which  it  is 
founded  has  longer  first  radial s  upon  one  side  than  upon  the 
other,  which  forms  an  unsymmetrical  calyx  that  may  represent 
either  the  normal  or  an  abnormal  growth.  It  is  also  slightly 
compressed.  Calyx  somewhat  bowl-shaped,  broadly  truncated 
below,  outer  face  of  the  first  radials  fiattened  and  sutures 
beveled,  so  that  a  transverse  section  will  have  a  subpentagonal 
outline.  Plates  thick.  Surface  granular.  Column  round  at 
the  point  of  attachment,  rather  large  and  surrounded  by  a 
small  projecting  rim  on  the  basals.     Columnar  canal  large. 

Basals  form  a  pentagonal  disc  with  a  very  shallow  cup  and 
have  a  projecting  angular  rim  around  the  end  of  the  column. 
The  beveled  and  straight  sutures  between  the  basals  and  first 
radials  give  the  basals  a  marked  pentagonal  outline.  The  first 
radials  are  a  little  larger  upon  one  side  of  our  specimen  than 
upon  the  other,  the  longer  ones  expand  most,  so  that  each  is 
only  slightly  wider  than  high.  Each  plate  is  flattened  below 
the  articulating  facet  for  the  second  radial.  Articulating  facets 
very  large,  occupying  from  one-half  to  two-thirds  the  width  of 
each  plate  and  having  a  serrated  outer  edge,  within  which 
there  is  a  straight  tranverse  ligamental  furrow.  Wide  notch 
for  the  ambulacral  canal. 

This  species  is  distinguished  by  its  bowl  shape  and  pentagonal 
outline,  and  remarkable  articulating  facets  for  the  second 
radials. 

Collected  by  R.  S.  Blair  in  the  Chouteau  limestone  near 
Sedalia,  Missouri,  and  presented  by  him  to  S.  A.  Miller. 

PLATYCKINUS   PETTISENSIS,    U.    sp. 

Flate  IVy  Fig,  24,  basal  view;  Fig.  25,  side  view  of  same  specimen. 

Species  medium  sized.  Calyx  bowl-shaped,  truncated  for  the 
attachment  of  the  column  and  projecting  at  the  arm  bases,  so 
as  to  give  it  a  pentagonal  outline  above.  Surface  smooth  in 
the  four  specimens  examined,  and  sutures  slightly  beveled.  Col- 
umn medium  size. 

Basals  form  a  cup  about  twice  as  wide  as  high,  pentagonal 
at  the  top,  and  truncated  for  the  column.  First  radials  wider 
—10 
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than  high,  gradually  expanding,  convex  longitudinally  and  pro- 
j^ting  at  the.  articulating  scales.  Articulating  facets  rather 
large,  directed  upward,  at  an  angle  of  about  sixty  degrees, 
form  more  than  a  semicircle,  occupy  about  half  the  width  of 
a  plate  and  are  notched  in  the  central  part  for  the  ambnlacral 
canal. 

This  species  is  founded  upon  four  specimens  the  larger  one 
of  which  is  illustrated.  It  resembles  P,  nnnosns  more  than 
any  other  described  species,  but  will  be  distinguished  from  it, 
by  the  higher  cup  formed  by  the  basal  plates,  larger  truncation 
for  the  column,  and  more  prominent  and  larger  articulating 
facets  for  the  second  radial.  We  have  examined  fifteen  spec- 
imens of  P.  anno9U8y  and  the  above  differences  are  constant, 
and  the  species  need  not  be  confounded  even  on  a  superficial 
examination. 

Collected  by  R.  A.  Bladr,  in  the  Chouteau  limestone,  in  Pettis 
county,  Missouri,  near  Sedalia,  and  by  him  presented  to  8.  A. 
Miller. 

PLATYCRINUS    CLINATUS,    U.    sp. 

Plate  IV,  Fig,  26,  shorter  side    of  a    large  spccintrn;    Fig,  27, 

longer   side    of  same;    Fig.  28,  longer  side    of  anofhcr 

specimen,  shoicing  an  interradial  on  the  ozijgnus 

side;  Fig,  29,  shorter  side  oj  same;  Fig. 

30,    longer    side    of  a    smaller 

specimen. 

We  have  examined  ten  specimens  belonging  to  this  species, 
ranging  in  size  between  the  largest  and  smallest  specimens 
illustrated,  and  we  believe  the  specimen  illustrated  by  figure .4, 
plate  I,  Bulletin  No.  4,  Geo.  Sur.  Mo.,  b(^longs  to  this  species, 
though  it  is  not  at  hand  for  re-examination.  All  of  the  speci- 
mens are  larger  on  one  side  than  on  the  other,  and  the  first 
radials  are  longer  on  one  side  than  on  the  other,  proving  that 
t'lis  is  thc^  normal  condition  of  the  species.  The  larger  side* is 
the  azygous  side  and  opposite  to  the  small  basal.  The  basial 
plates  are  generally  anchylosed,  but  in  the  specimens  ilhrs- 
trated  we  have  been  able  to  see  the  sutures. 

S))ecios  bolow  medium  size.  Calyx  with  a  large  truncated 
base,  above  which  it  is  abrui)tly  constricted  and  then  gi'adualfy 
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expands  to  the  top  of  the  basals,  and,  from  there,  expands 
more  rapidly  to  the  facets  for  the  second  radials,  which  gives 
it  a  pentagonal  outline  on  top.  Sutures  between  the  radials 
and  between  the  basals  and  radials  beveled.  Surface  granular. 
Plates  thick.     Column  round  and  large. 

Basals  form  a  short  subcylindrical  cup,  with  an  expanded 
base.  First  radials  of  unequal  size,  differing  as  much  in  width 
as  in  length,  and  subquadrate  in  outline;  they  are  longitudi- 
nally convex  in  the  central  part,  projecting  most  at  the  articu- 
lating facets  for  the  second  radials,  and  depressed  at  the 
longitudinal  sutures.  Articulating  facets  large,  occupying 
about  two-thirds  the  width  of  each  plate,  and  sloping  down- 
ward so  as  to  be  directed  at  an  angle  of  sixty  degrees,  from  a 
perpendicular  line.  The  azygous  interradial  is  large  and  stands 
nearly  upright.  The  angles  for  the  reception  of  the  regular 
interradials  are  very  obtuse. 

This  species  will  be  readily  distinguished,  by  its  general 
fo'rm  and  thick  plates,  from  all  others.  It  bears  most  resem- 
bliince  to  Plalycrinus  allophyltis. 

Pound  by  R.  A  Blair,  in  the  Chouteau  limestone,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A;  Miller. 

PLATYCRINUS  SULCIPERUS,    n.    Sp. 

Plate  IV,  Fig,  33,  basal  view;  Fig,  34,  side  view, 
'Species  above  medium  size  and  belongs  to  the  discoid  forms. 
Calyx  shallow,  pentagonal,  two  and  a  half  times    as    wide    as 
high.     Plates  thick,  furrowed.     Sutures  broadly  beveled. 

Basal  disc  large,  pentagonal,  concave  in  the  central  part  and 
having  a  furrow  just  within  the  pentagonal  border.  First  ra- 
dials wider  than  high,  project  at  an  angle  of  about  forty-five 
degrees,  sharply  constricted  below  the  facets  for  the  second 
radials.  The  facets  are  semi  elliptical,  directed  horizontally, 
and  broadly  notched  for  the  ambulacral  canal.  There  is  a  fur- 
tow  just  within  the  beveled  edge  adjoining  the  basal  disc,  and 
one  bn  each  side  of  each  plate  adjoining  the  beveled  suture. 
The  angles  for  the  reception  of  the  regular  interradials  are 
obtuse      The  valt  and  arms  are  unknown. 

This  species  is  distinguished  from  other  discoid  species  hav- 
ing- beveled  sutures,  by  the  furrow  within  the  border  of  each 
plate,  without  other  ornamentation  by  the  sharp  angular    con- 
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striction  below  the  articulating  facet,  and  by  the  semielliptical 
facet.  These  surface  characters  readily  distinguish  it  from 
other  species. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

PLATYClilNUS  CASULA,   n.    sp. 

Plate  IVy  Ftg.  87,  hasal  vieto;  Fig.  38,   azyqons  side  on  the  right; 
Fig,  39,  view  opposite  the  nzygous  side;  Fig.  40,  summit  view. 

Species  medium  size  and  belongs  to  the  bowl-shaped  forms. 
Calyx  bowl-shaped,  pentagonal,  rather  more  than  one  and  a 
half  times  as  wide  as  high.  Plates  thick.  Sutures  broadly 
beveled.  Surface  without  ornamentation.  Column  round  at 
the  calyx. 

Basal  disc  pentagonal,  nearly  three  times  as  wide  as  the 
diameter  of  the  cojumn  and  having  a  height  about  equal  to 
the  thickness  of  a  plate.  It  is  concave  below  for  the  column 
attachment,  and  bordered  by  an  angular  pentagon  from  which 
it  is  beveled  to  the  suture  above.  First  radials  a  little  wider 
than  high,  slowly  expand  to  form  the  cup  and  become  convex 
toward  the  facets,  for  the  second  radials.  The  facets  are  semi- 
elliptical,  directed  at  an  angle  of  forty-five  degrees,  and  occupy 
about  half  the  width  of  the  plates.  The  second  radials  are 
very  short  and  axillary.  The  ambulacral  notch  is  small  in  both 
the  first  and  second  radials.  The  angles  for  the  reception  of 
the  interradials,  which  are  in  fact  plates  of  the  vault,  are  quite 
obtuse. 

The  vault  is  only  slightly  convex  and  is  covered  with  a  few 
rather  large  convex  plates.  Five  large  plates  occupy  the  central 
part  and  these  are  surrounded  by  a  single  row  of  plates  con- 
sisting  of  the  interradials  and  those  covering  the  ambulacral 
canals  and  those  forming  the  proboscis  on  the  azygous  side. 
The  proboscis  is  large  and  consists  of  numerous  small  plates, 
and  the  first  azygous  interradial,  which  is  large,  stands  upright 
and  forms  i)art  of  it. 

The  species  is  distinguished  by  its  pentagonal,  bowl-sjiape, 
absence  of  ornamentation  and  peculiar  vault  and  proboscis. 

Found  by  R.  A.  Blair  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 
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PLATYCRINUS  SEMIPUSUS,    n.    Sp. 

Plate  IV y  Fig.  41,  side  view;  Fig.  42,  basal  vietc. 

iPhis  species  is  founded  upon  two  casts,  but  the  specimens 
are  in  a  fine  state  of  preservation,  and  the  ornamentation,  we 
presume,  indicates  the  ornamentation  of  the  test.  The  species 
is  above  medium  size.  The  calyx  is  pointed  below,  subpen- 
tagonal  from  the  basals  upward  and  constricted  below  and  at 
the  second  radials,  so  as  to  destroy  the  subpentagonal  outline. 
The  heigth  is  a  little  more  than  the  diameter  and  if  the  test 
were  preserved  the  heigth  would  still  be  more  than  the  diame- 
ter. The  shape  is  half  fusiform.  The  surface  is  ornamented 
with  rounded  ridges  that  radiate  downward  from  the  second 
radials  to  the  base  of  the  first  radials  and  then  contract  to 
the  pointed  base  below,  and  these  ridges  bear  very  fine  longi- 
tudinal lines;  or  we  might  say  the  specimens  are  ornamented 
with  longitudinal,  low,  fusiform  ridges,  that  are  longitudinally 
marked  with  very  fine  lines. 

.  Basals  form  a  cup,  pentagonal  above  and  pointed  below,  and 
having  a  diameter  equal  to  about  two  and  a  half  times  the 
height.  The  first  radials  have  a  length  greater  than  the  width 
and  have  nearly  parallel  sides.  The  facets  for  the  articulation 
of  the  second  radials  are  very  small.      The   vault  is  unknown. 

The  general  form  will  distinguish  this  species  from  all  others, 
beside,  the  surface  ornamentation  is  quite  peculiar. 

Pound  by  R.  A.  Blair  in  the  chert  belonging  to  the  Burling- 
ton Group,  at  Sedalia,  Missouri,  and  now  in  the  collection  of 
S.  A.  Miller. 

PLATYCRINUS    MODESTUS,    U.     Sp. 

Plate  IV y  Fig.  43,  side  view;  Fig.  44,  basal  view;  Fig.  45,  Summit 

view,  of  the  same  specimen. 

We  have  several  specimens  of  this  species,  but  they  are  all 
casts.  The  species  is  below  medium  size.  The  calyx  is  bowl- 
shaped,  pentagonal,  and  about  one-third  wider  than  high.  It 
is  constricted  below  the  arms.  There  are  no  indications  of 
any  ornamentation. 

Basals  form  a  nearly  flat,  pentagonal  disc.  The  first  radials 
have  a  width  a  little  greater  than  the  length  and  they  expand 
moderately  upward.    The  superior  angles  are  strongly  truncated 


for  the  reception  of  the  interradials.  The  facets  for  the  articu- 
lation of  the  second  radials  are  not  preserved,  hut  .the  ambu- 
lacral  canals  make  a  delicate  notch  in  the  middle  of  each 
first  radial. 

The  vault  is  elevated  and    convex,  the    first    interradials  are 

large  and  stand  nearly  upright,  but    curve    the    superior    end 

'  ^      . '         ■  •  ■     • 

slightly  over  on  the  vault.  The  ambulacral  canals  are  remark- 
ably deep  and  form  elevated  rounded  ridges  on  the  summit  61 
t!ie  vault;  in  other  words,  they  cut  the  first  radials  and  fori4 
t^.ie  highest  part  of  the  vault.  The  vault  is  covered  with 
polygonal  plates,  the  central  one  being  about  as  .large  as  an 
luterradial.     The  proboscis  is  sub-central. 

While  there  are  some  i>entagonal,  bowl- shaped  species  that 
the  calyx  of  this  species  resembles,  there  are  none  describ^ 
having  any  such  vault  as  this  one  has.  .       *   . 

Found  in  the  chert  belonging  to  the  Bur^ngton  Grpup  at 
Sidalia,  Missouri,  and  now  in  the  collection  of  S.  A.  Miller.  ' 
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PLATYCRINUS  OERMANU^,   n.    Sp. 

Plutle  IVy  Fig.  46 ^  aide  view,  the  apities  may  he  foreiffn  maUer; 

I  .  .  .'Fig.  47y  baaal  view^  one  plate  is  pushed  a  lHUeiout  fffi^ui 

:'.  J  y  plaice,  and  the  spines  an  one  belong  to  foreign  material,  v.  A    . 

:  Species  medium  size.  Calyx  somewhat  obpyratoidal,  Jt^thier 
rapidly  expanding  especially  to-v^ard  the  artii-  bas^,  'which 
gives  to  the  upper  part  a  pentagonal  outline;  truncaie&Bfelbw, 
only  to  the  extent  of  the  diameter  of  the  ■  Column^  <lMtiie!l^ 
about  one-half  more  than  the  height;  surface  granular.'      '^  • 

Basals  form  a  cup  two  and  a  half  times  the  diameter  of  the 
column,  the  lower  part  having  a  concave  depression  for  the 
ktta^hment  of  this  column  without  any  surrounding '  riih)  Tn^ 
facets  supporting  the  radials  are  slightly  concave.  First  radials 
Ik  .little  longer  than  wide,  gradually  expanding,  convex  longi- 
ttidinally,  depressed  towards  the  sutures,  andv  most  tumid 
toward  the  second  radials.  Articulating  facets  directed  upward 
at  an  angle  of  about  forty- five  degrees,  form  more  than  half^ 
circle,  and  occupy  about  half  the  diameter  of  each  plate.  .  Only 
slightly  notched  in .  the  central  part.  Second  radials  short  ttad 
axillary.  :i  .  .     .  •>  r.^ 
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^  ¥aul%  elevated,  tfae  first  interradials  standing  nearly  •uprigfa;4). 
Thfefe  toe  a  few  large 'spines  on  the  summit  of  the  specimen, 
Mrt'as  the  outlines  of  the  plates  cannot  be  determined  it  is  not 
cfertaiti  that  the  spines  belong  to  it,  probably  they  belong  to 
foreign  matter. 

This  species  is  distinguished  from  P,  cequitemus,  which  it 
most  resembles,  by  the  form  of  the  basals  as  well  as  by  the 
proportion  of  the  height  to  the  diameter.  The  facets  for  the 
second  radials  are  also  somewhat  different,  and  the  angles  for 
the  interradials  are  more  obtuse  in  that  species  than  in  this, 
which  shows  that  the  vaults  are  different,  though  unknown 
beyond  those  plates.  It  might  also  be  compared  with  P.  pet^ 
iisensis,  ^from  which,  it  may  be  distinguished  by  the  form  of 
the  basal  cup  andihe  articulating  facets  for  the  second  radials, 
and  by  miner  details.    .  : 

Pound  by  Mr.  P.  A,  Sampson  in  the  Chouteau  Group,  at  Se- 
dalia,  Missouri,  and  now  in  his  collection.  , 

;'•  ^.«>  .        «      .  •  ■ 
Family  PISOCRINIDiE. 

PISOCRINUS  BACCULA,    n.    Sp. 

JPta/e  F,  Fig,  23,  aide  view  showing  Ihc  small  single  radial;  Fig. 

2'4,  side  view  showing  ihe  large  radial;  Fig.  25;  baial 
"     '  vieio;  Fig.   26,   summit  view  of  calyx. 

Species  large,  quite  as  large  as  P.  campana.  Calyx  some- 
what bell-shaped  or  like  a  huckleberry;  greatest  diameter  at 
the  lower  third  and  below  the  point  of  the  small  radial; 
abriiptly  rou'ndfed  below  and  deeply  concave  or  sunken  at  the 
columnar  pit;  rapidly  contracted  in  the  upper  part.  The  speci- 
men illustrated  is  not  round,  as  seen  from  below,  and  all  three 
of  the  specimens  examined  seem  to  be  somewhat  irregular  in 
this  f'esi)ect,  though  each  of  the  others  is  more  nearly  round 
and  regular  than  the  one  illustrated.  Plates  thick.  Surface 
s'mooth. 

The  five  basals  form  almost  an  equilateral  triangle  that  is 
hot  visible  in  a  side  view  except  at  the  angle  below  the  small 
radial.  They  are  abruptly  bent  down  into  the  columnar  cavity. 
The'  three  plates  in  the  angles  are  quadrilateral,  the  other  two 
are  triangular.  There  is  not  much  difference  in  the  size  of  the 
basals.     The  positions  of  the  subradial  and  the  five  radials  are 
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the  same  as  in  P.  gemmifcfi'mis,  the  difference  in  siae  and  form 
simply  gives  the  difference  in  the  shape  of  the  calyx  which  is 
much  more  contracted  in  the  superior  part  of  this  species  than 
in.  that  one.  The  form  of  this  species  is  such  that  the  arm 
blades  must  be  shorter  than  in  other  species,  and  smaller  in 
proportion  to  the  size. of  the  body,  or  they  must  spread  above 
the  mortises  or  articulating  facets,  differently  from  other  species. 
Found  in  the  Niagara  Group,  near  St.  Paul,  Indiana,  and 
now  in  the  collection  of  Wm.  P.  E.  Gurley. 

PISOCRINUS  MILLIGANI,   n.   Sp. 

Plale  V,  Fig,  27 ,  aide  view  of  a  complete   specimen   which   also 

preserves  part   of  the   column   magnified  two   diameters; 

Fig.  28,  basal  view  of  the  same  specimen  magnified 

two  diameters.     This  specimen  does  not  show  the 

sutures  in  the  calyx.     Figs.   21,   22  and  23, 

on  Plate  VI  of  the  I7th  Report  of  the 

Geological  Survey   of   Indiana    be* 

long    to   this   Species, 

Species  medium  size,  larger  than  P.  gorbyi,  which  it  re- 
sembles. Calyx  obpyramidal,  truncated  below  and  has  a  deep 
columnar  pit,  and  more  or  less  rapidly  expands  in  the  radial 
regions,  giving  to  the  upi>er  part  a  pentalobate  aspect.  There 
is  some  difference  among  the  specimens  as  to  the  proportions 
in  length  and  breadth  and  as  to  the  extent  of  the  pentalobate 
extensions;  but  the  specimens  illustrated  here  and  in  the  In- 
diana report  are  average  in  this  respect.  P.  gorbyi  is  longer 
in  proportion  to  the  diameter  than  this  species.  Plates  thick; 
surface  smooth.     Ck)lumn  small  and  round. 

The  five  basal  plates  form  a  triangle  that  occupies  the  basal 
cavity  and  the  lower  part  of  the  calyx  so  as  to  be  seen  in  a 
side  view  even  plainer  than  they  can  be  in  P.  gorbyi.  The 
subradial  and  radial  plates  are  proportionally  shorter  and 
wider  than  in  P.  gorbyi  and  the  lobate  character  more  pro- 
nounced. The  radials  are  excavated  by  a  wide  dove-tailed 
mortise  on  the  lobes  ef  the  calyx,  and,  in  the  depressions  be- 
tween the  lobes,  curve  in  over  the  calyx  so  as  to  leave  the 
summit,  when  the  arm  blades  are  removed,  with  a  five-rayed 
star-like  opening.     There  is  no  vault  plate.     The  tenons  of  the 
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blades  fill  the  mortise^,  and  the  blades  UQit:^,  leavmg  only  a 
small  round  opening  at  the  center,  which  is  continued  up  be- 
tween the  blades,  but  it  is  much  contracted  at  the  summit. 
Each  arm  blade  consists  of  a  single  plate.  The  specimen  il- 
lustrated is  complete. 

The  arm  blades  are  larger  and  stronger  in  this  species  than 
in  B.  gorbtff,  which  is  a  marked  distinction,  though  the  shorter 
and  wider  radials  will  enable  any  one  to  distinguish  the  species, 
in  the  absence  of  the  arih  blades. 

There  are,  in  the  collection  of  Mrs.  J.  M.  Milligan,  five 
specimens  of  this  species  having  the  arm  blades,  and  many 
specimens,  in  which  the  arm  blades  are  not  preserved;  there 
are  also  specimens,  without  the  arm  blades,  in  the  collection 
of  the  authors,  all  of  which  came  from  Decatur  county,  Ten- 
nessee. It  must  be  apparent  to  any  one  having  been  a  stu- 
dent of  the  Echinodermata  that  Pisocrintia  is  not  more  nearly 
related  to  the  order  PalcBOcrinoidea  than  it  is  to  the  Bkistaidea. 
It  has  neither  the  arms  nor  the  vault  of  a  crinoid,  besides  be- 
ing anomalous,  in  the  arrangement  of  the  plates  of  the  calyx. 

Found  by  Mrs.  J.  M.  Milligan,  in  the  Niagara  Group,  of 
Decatur  county,  Tennessee.  The  specific  name  is  intended  as 
a  compliment  to  the  lady  who  collected  the  fossils  from  that 
locality  and  has  been  a  student  of  Natural  History  for  many 
years. 

THALAMOCRiNiD^,  n.  fam. 

This  family  name  is  proposed  to  receive  the  new  genus 
Thalamocrinus  and  for  the  present,  the  family  characters  must 
be  regarded  the  same  as  the  generic. 

THALAMOCRINUS,   U.    gen. 

[Ety,  ihalamos  a  small  house  or  den;  fcrtnon  lily.] 

Body  pear-shaped  or  more  or  less  fusi  form,  and  covered  by 
three  ranges  of  plates  and  a  small  vault.  Basals  or  first  cir- 
cle plates  five,  equal.  Subradials  or  second  circle  of  plates 
five.  Eadials  or  third  circle  of  plates  six.  The  vault  is  un- 
known but  supposed  to  be  like  the  vault  of  Zophocrinus.  Col- 
umn small.     No  arms.     Type  71  ovatus. 

This  genus  is  only  referred  to  the  Palaeocrinoidea  provision- 
ally.    Probably  a  new  order  should  be  established    to    include 
it  and  Zophocrinus  and  some    other  forms    that    are  not   very 
well  understood. 
—11 


82 

THALAMOCRINUSt)VATUS,n.  ^. 


•  I ,       f 


Pla'e  F,  Fig.  29^  side  view;  Fig,  30,  azygous  side;  Fig.  31,  sum-' 
mit  view  icitHout  the  vauU,  magnified  two  diameters. 

Body  small,  oval  or  pear-shaped,  greatest  diameter  at  the 
upper  third;  length  one  third  more  than  the  diameter;  surface 
smooth. 

The  five  basal  plates  are  of  equal  size  and  about  one  third 
the  length  of  the  body.  They  are  excavated  below  apparently 
for  the  attachment  of  a  column,  but  the  columnar  canal  is  too 
minute  to  be  seen  except  with  a  strong  magnifier  and  even  then 
it  looks  like  a  very  minute,  round  orifice.  The  second  series 
of  plates  are  subradial  in  position  and  alternate  with  the  basals. 
They  constitute  a  little  more  than  half  the  length  of  the  body; 
four  of  them  are  hexagonal  and  one  is  heptagonal.  The  plates 
in  the  third  range  are  short  and  five  of  them  alternate  with 
the  subradials.  while  one  of  them  truncates  the  heptagonal 
plate  at  the  top,  on  the  azygous  side.  The  short  plates  form- 
ing this  circle  are  beveled  toward  the  interior  at  the  top,  and 
present  an  appearance  much  like  ZophocrinuF,  when  the  vault 
is  removed  in  that  genus,  which  indicates  a  similarity  in  the 
vaults  of  the  two  genera. 

Pound  by  Mrs.  J.  M.  Milligan,  in  the  Niagara  Group,  in 
Decatur  county,  Tennessee,  and  now  in  her  collection.  There 
are  three  specimens,  one  is  smaller  than  the  specimen  illustrat- 
ed, and  another  is  more  than  twice  as  large,  so  that  the  nat- 
ural size  of  it  is  as  large  as  the  illustrations. 

THALAMOCRINUS  CYLINDRICUS,  n.    Sp. 

Plate  F,  Fig.  32,    side   view   of  iioo   ranges  of  plates;  Fig.  33, 
summit  view  of  second  range,  magnjled  ttoo  diameters. 

Body  small,  subcylindrical  or  somewhat  fusiform.  Length 
more  than  twice  the  diameter.  Surface  smooth.  Sutures  very 
distinct  and  slightly  beveled. 

Basals  of  equal  size  and  having  a  length  equal  to  the  diam- 
eter of  the  cup.  Truncated  below,  and  under  an  ordinary  mag- 
nifier no  columnar  canal  is  visible,  though  there  is  a  cicatrix 
for  some  kind  of  attachment.  The  second  circle  of  plates  al- 
ternate with  the  basals  and  form  a  small  cylinder  having  a 
length  fully  equal  to  the  diamet:^r.     The   thick   plates   may  be 
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.seen  at  the  end  and  the  small,  round  visceral  cavity.  The 
third  circle  or  radial  plates  are  destroyed  in  our  specimen,  but 
the  facets  for  attachment  are  preserved  and  there  is  no  reason- 
able doubt  but  that  there  are  six  of  them. 

Pound  by  Mrs.  J.  M.  Milligan,  in  the  Niagara  Group,  in  De- 
catur county,  Tennessee,  and  now  in  her  collection. 

*     .  ■  *  ' 

Family  UNCERTAIN. 

INDIANOCRINUS,  n.  gen. 

[Ety.  proi>er  name,   Indiana;  Krimon^  lily-] 

This  genus  is  founded  upon  the  calyx  of  a  single  specimen 
and  hence  there  are  only  a  few  characters  to  be  ascribed  to  it. 
Basals,  five.  No  subradials.  '  Primary  radials  one  by,  four 
Arms  four.  No  regular  interradials.  Azygous  interradial  rests 
between  the  upper  sloping  sides  of  two  basals  and  is  ToUowed 
by  two  plates  at  the  top  of  the  calyx.  Plates  punctate.  Type 
J.  punctaius.  This  gedus  cannot  be  certainly  classed  in  any 
family. 

INDIANOCRINUS  PUNCTATUS,   n.    Sp. 

Plate  F,  Fig.  8,  basal  view;  Fig.  9,  aummit  view;  Fig.  10,  lateral 

view^  azygoua  side  on  the  right;  Figs.  11  j  12  and  13^ 

same  views  magnified  two  diameters. 

,  Calyx  pear-shaped;  plates  longitudinally  convex;  sutures  de- 
pressed.    Surface  pitted  or  punctate.     Column  very  small. 

Basals  pentagonal,  elongated,  truncated  for  a  very  small 
column  and  forming  together  a  pentagonal  cup,  with  depressed 
longitudinal  sutures,  about  one-third  of  the  height  of  the  calyx. 
Primary  radials  longer  than  wide,  the  two  adjoining  the  azy- 
gous area  larger  than  the  other  two,  most  convex  in  the  mid- 

» die,  at  the  lower  edge  of  the  articulating  facets;  lateral  sutures 
deeply  depressed  toward  the  top  of  the  calyx.  Facets  for  the 
second  radials  a  little  more  than  one- third  of  the  width  of  the 
plates,  subelliptical  in  outline  and  deeply  notched  for  the  am- 
bulacral  canals.      The    angles    formed,  at    the    sutures  on  the 

.  superior  face,  between  the  articulating  facets,  are  obtuse,  as 
the  superior  lateral  angles  of  the  first  radials*  curve  over 
toward  the  vault. 
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The  first  azygous  plate  is  hexagonal,  as  wide  as  long,  very 
tumid  or  bulged  out  in  the  central  part,  rests  between  the 
upper  sloping  sides  of  two  basals,  separates  two  first  radials 
and  is  followed  by  two  plates  that  are  not  preserved  in  our 
specimen.  The  two  superior  faces  are  concave.  The  vault  is 
unknown. 

This  species  is  extraordinary  because  there  are  only  four 
arms;  because  the  first  azygous  plate  rests  between  the  upper 
sloping  sides  of  two  basals,  and  because  the  plates  are  pitted. 
The  specimen  is  well  preserved  and  in  its  normal  condition. 
The  hole  shown  in  the  illustrations  does  not  appear  to  pass 
through  the  test  and  may  not  properly  belong  to  the  species 
as  a  character  of  any  importance. 

Found  in  the  Niagara  Group,  at  St.  Paul,  Indiana,  and  now 
in  the  collection  of  Wm.  P.  E.  Gurley. 

ORDER  CYSTOIDEA. 

Pamily  HOLOCYSTIDiE. 

HOLOCYSTITES  ASPER,   n.    sp. 

'Plate  F,  Fig.  1,  summit  view;  Fig.  2,  anterior  side  view. 

Body  medium  size,  subovate  most  tumid  on  the  left  anterior 
side,  plates  large,  convex,  covered  with  large  pastules  and 
pierced  with  numerous  pores;  sutures  deeply  impressed.  The 
specimen  illustrated  has  the  lower  part  broken  away,  so  whether 
or  not  it  was  sessile  cannot  be  determined,  and  probably  two 
ranges  of  plates  are  gone;  five  ranges  of  plates  only  are  pre- 
served. 

The  first  range  of  plates  preserved,  which  is,  in  fact,  the 
second  or  third  range,  consists  of  four  large  plates  and  four 
smaller  ones,  the  latter  are  on  the  anterior  side  and  may  be 
seen  at  the  bottom  of  figure  2.  The  second  range  has  eleven 
plates,  of  unequal  size;  the  third  range  has  eleven  plates,  the 
fourth  range  six,  and  the  fifth  range,  that  surrounds  the  ambu- 
lacral  orfice,  at  the  center  of  the  summit,  has  six  plates.  There 
are  no  intercalated  plates  between  the  ranges  in  our  specimen. 

The  mouth  is  surrounded  by  five  plates  and  is  submarginal 
between  the  range  that  surrounds  the  ambulacral  orifice  and 
the  next  range  below.  Pour  of  the  plates  that  scrround  the 
ambulacral  orfice  have  spine  bases. 
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This  specimen  will  be  distinguished  by  its  general  rough 
form,  flattened  or  depressed  anterior  side,  ventricose  upper 
part  of  the  left  anterior  side,  increased  size  and  irregular  out- 
line of  plates  to  cover  the  ventricose  parts  of  the  body  with- 
out its  intercalation  of  small  plates  between  the  ranges,  by 
the  number  of  plates  in  the  ranges,  and  by  the  .four  spine- 
bearing  summit  plates.  If  two  ranges  of  plates  are  broken  off 
from  the  lower  -pskvi  then  it  is,  probably,  nearer  to  -H.  ornatissi- 
muB\  than  to  any  other  species,  agreeing  with  it  in  the  number 
of  ranges  of  plates  and  summit  spines,  but  differing  in  the 
shape  of  the  body,  the  position  of  the  greater  tumidity,  and 
in  the  number  of  plates  in  each  of  the  ranges  below  the  sum- 
mit. 

Pound  in  the  lower  part  of  the  Niagara  Group  near  Madison, 
Indiana,  and  now  in  the  collection  of  J.  F.  Hammell. 

HOLOCYSTITES  SPHAEROIDALIS,   n.    Sp. 

Plate  F,  Fig.  5,  summit  view;  Fig.  4,  left  side  view. 

Species  sessile,  with  a  large  subelliptical  base  of  attachment, 
that  is  very  short.  Body  medium  or  below  medium  size,  sub- 
spheroidal,  though  bulging  on  different  parts,  most  tumid  in 
the  left  posterior  part,  where  it  is  peculiarly  prolonged 
Plates  small  in  the  lower  part,  but  medium  size  above,  very 
slightly  convex  in  part  and  plane  in  part,  and  pierced 
with  numerous  pores  without  any  order  of  arrangement. 
Sutures  not  beveled  and  traced  with  some  difficulty. 

The  first  range  of  plates  above  the  solid  base  of  attachment 
is  composed  of  very  short,  wide  plates  that  are  interrupted  in 
the  posterior  part,  so  as  not  to  make  a  complete  circle.  The 
second  range  is  composed  of  small  plates  that  are  longer  than 
wide  on  the  front  and  sides,  but  wider  on  the  posterior  part, 
and  form  a  complete  circle.  The  third  range  is  similar  to  the 
second,  but  the  plates  are  longer.  In  the  fourth  range  there 
are  twenty-seven  plates,  differing  somewhat  in  size,  but  all  of 
them  rather  larger  than  wide.  In  the  seventh  range  sixteen 
plates,  four  of  which  abut  upon  the  oral  oi>ening  or  mouth,  as 
shown  in  figure  3,  and  there  is  a  small  triangular  plate  that 
abuts  upon  the  mouth  and  cuts  off  an  angle  from  two  of 
th^ese   plates.     The   eighth   range   surrounds   the   ambulacral 
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orifice  and  consists  of  ei^ht  plates,  five  of  which  bear  the 
scars  of  ambulacral  spines,  and  one  is  inserted  between  the 
mouth  and  the  ambulacral  orifice.  The  mouth  is  submarginal, 
large  and  somewhat  smaller  than  the  very  large  ambulacral 
orifice,  each  is  surrounded  by  eight  plates. 

This  species  will  be  distinguished  by  its  general  form,  great 
number  of  plates,  none  of  which  are  intercalated,  except  the 
triangular  one  that  abuts  upon  the  mouth,  eight  ranges,  five 
spine  bases,  and  sessile  habit.  .  w- 

Found  in  the  lower  part  of  the  Niagara  Group  near  Madison, 
Iniiana,  and  now  in  the  collection  of  Mr.  J.  P.  Hammelk    • 


ORDER  BLASTOIDEA. 

. .  .  t  * 

Family  CODASTERlDiE.  

CODASTER  BLATRr,   n.    Sp. 

Plate   V,  Fig.  20,  basal  view;  Fig.  21]  side  view;  Fig.  22y  sum- 

mil  view,  one  triangular  field  iit covered  with  part  of  the 

matrix  so  that  the  azygous  opening  cannot  be  seen. 

Calyx  obpyramidal,  summit  convex,  so  that  the  total  length, 
from  column  to  summit,  is  equal  to  the  greatest  diameter. 
Transverse  section  of  the  calyx  pentagbnal  with  slightly  con- 
cave sides;  s^iirface  marked  with  numerous  fine  lines  parallel  to 
the  sutures  between  the  plates,  except  the  threie  longitudinal 
sutures  between  the  basals.  Truncated  at  the  base  for  a  f  ery 
small,  round  column. 

There  are  three  basals,  the  two  larger  oiies  are  Of  equal  size 
and  pentagonal,  the  smaller  one  is  tetragonal  and  each  has  its 
inner  apex  notched  to  form  part  of  the  round  columnar  canal. 
The  basals  form  a  pentagonal  cup  about  half  the  height  of  the 
calyx.  Radiais  a  little  wider  than  high,  equal,  truncated  above, 
and  mesial  gibbosity  gives  the  pentagonal  outline  to  the  sum- 
mit. Prom  a  central,  pentagonal,  stelliform  opening,  five  tri- 
angular fields  radiate  to  the  angles  of  the  pisntagonal  summit. 
The  one  which  is  smooth  and  bears  the  anal  opening,  in  other 
species,  has  part  of  the  matrix  attached  to  it  in  our'si>ecimen, 
so  the  anal  orifice  cannot  be  distinguished.  Each  of 'the  oth^r 
lour  triangular  fields  is  divided  by' a  narrow  angular' Iradiatitig 
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ridge  that  terminates  at  the  lateral  suture  between  the  first  ra- 
dials  calted  the  **araI^ ridges/^ .  The  pseudoambulacra  are  nar- 
row and  each  one  shows  a  dividing  line  or  furrow  from  the 
cehtral '  oral*  opening  half  way  to  the  angles  of  the  pentagon. 
There  are  eight  hydrospire  slits  in  each  of  the  eight  areas  be- 
tween the  oral  ridges  and  the  pseudoambulacra. 

The  ^general  form  and  eight  hj^drospire  slits  in  each  field  will 
distinguish  this  species. 

Pound  by  R.  A;  Blair,  in  whose  honor  the  specific  name  is 
proposed,  in  the  Chouteau^  limestone  near  Sedalia,  Missouri, 
and  now  in  the  doUection  of  S.  A.  Miller, 

SUBKINGDOM  CCELENTERATA. 
Class  ANTHOZOA. 
Subclass  ZOANTHARIA. 
•    Family  ZAPHRENTIDiE. 


HADROPHYLLUM  TENNESSEENSE,    n.    Sp. 

Plate  F,  Fig.  16,  summit  vieu)  of  d  slightly  convex  specimen;  Fig. 
'  ^         18,  summit  view  of  a  more  convex  specimeu;  Fig.  17, 

lateral  view  of  same;  Fig  19,  basal  view. 
Corallum  medium  size,  short,  longitudinally  double  convex, 
transversely  elliptical.  Calyx  convex,  sometimes  very  highly 
convex  arid  having  a  flattened  or  slightly  concave  central  area, 
the  greater  convexity  is  opposite  the  septal  fossette  and  above 
th6'  place  of  d>ttachment  or  commencement  of  growth,  A  thick- 
ened septa  bccupies  the  center  of  the  septal  fossette  running 
with  the  longer  diameter  of  the  calyx  from  the  central  part  to 
the  border?  the  septal  fossette  extends  around  the  central  end 
of  the  thickened  septa  and  its  sides,  from  which  the  lateral 
septa  radiate  to  the  border.  The  lateral  fossettes  are  incon- 
spicuous, but  Ure  ihdicated  by  a  depression  from  the  center  to 
t/he  lateral  borders.  The  radiating  septa  are  unequally  devel- 
oped, tho^e  upon  the  sides  of  the  septal  fossette  are  much 
shorter  than  the  others.  There  are  from  twenty-two  to  twenty- 
Six  in  the  specimens  examined.  The  point  of  attachment  or 
place  of  commencement  of  growth  is  subcentral  or   below   one 
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of  the  foci  of  the  ellipse  formed  by  the  calicular  bcMPder.  From 
a  short  elliptical  base  the  corallum  is  abruptly  expanded-  to 
the  calicTilar  border. 

The  length  of  a  specimen  is  about  three-tenths  of  an  iueta; 
shorter  diameter  of  the  calyx  about  four-tenths  of  an  inph,  and 
longer  diameter  of  the  calyx  about  six- tenths  of  aninoh.  0«r 
specimens  are  silicified  and  do  not  show  any  epitheca,  dissepi- 
ments, tabulae  or  columella. 

Pound  in  the  Silicified  Subcarbonif  erous  beds  of  Lincoln  coonty, 
Tennessee,  which  we  suppose  are  of  the  age  of  the  Keokuk 
Group,  and  now  in  the  collection  of  Wm,  F.  E.  Gurley. 

CLASS,  CEPHALOPODA, 

ORDER,   NAUTILOIDEA. 

Family  CYRTOCERATIDiE. 

CYUTOCERAS     KANSASENSE,     n.    Sp. 

Plate  F,  Fig.  5,  ventral  view;  Fig,  6,  laieral  tnetr;  Fig,  7,  posi- 

iion    of  the  siphuncle  and  convexity  of  the   septa 

at  the  fifth  air  chamber  thai  is  preserved^ 

in  the  specimen  illustraied. 

Our  specimen  is  not  complete  and  shows  the  siphuncle  and 
convexity  of  the  septa  at  the  small  end;  and  has  been  broken 
at  the  fifth  septa,  so  that  it  may  be  examined  in  two  plaoes, 
and  figure  7  is  taken  from  a  view  at  the  fifth  septa. 

The  shell  rapidly  expands,  is  gently  curved,  and  slightly  de- 
pressed from  a  true  circle,  in  tran verse  section,  on  the  yentral 
side.  The  outer  shell  is  preserved  forward  of  the  fifth  septa, 
so  that  only  five  air  chambers  can  be  seen,  but  the  end  of  tlje 
siphuncle  indicates  there  are  air  chambers  forward  of  that 
point.  The  siphuncle  is  small  and  near  the  vental  side,  the 
expansion  within  the  air  chambers  is  not  disclosed.  The  con- 
vexity of  the  septa  is  rather  more  than  the  length  of  aik  air 
chamber.  The  septa  are  distant  about  one-fifth  the  diameter 
of  the  shell.  The  outer  shell  is  transversely  furrowed.  On 
the  ventral  side  the  spaces  between  the  furrows  are  flattened 
and  wider  than  the  furrows.  On  the  dorsal  side  the  furrows 
and  ridges  are  subequal.  The  body  chamber  is  not  completely 
preserved,  and  the  aperture,  therefore,  is  unknown. 


This  species  is  quite  distinct  from  all  others  in  almost  every 
respect  and  may  not  belong  to  Cyrtoceras.  When  compared 
with  C.  dilafaium,  it  will  be  noticed  that  the  surface  is  furrow- 
ed instead  of  imbricated  and  the  septa  are  not  half  as  numer- 
ous.    It  is  not  necessary  to  draw  comparisons  with  other  species. 

Pound  in  the  Upper  Coal  Measures,  at  Kansas  City,  Mis- 
souri, and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

SUBKINGDOM  ARTICULATA. 

CLASS  ANNELIDA. 

ORDER  TUBICOLA. 

Famit.y  SERPULID^. 

SPIRORBIS   BLAIRI,    n.    Sp. 

P plate   r,  Fig,  15,  a   coil   (litalched   fo    PUilijsloma  broadkeadi; 
Fig.  14,  an  old  Sfffcinif^n  with  the  anterior  end 

prolonged  upward. 

Shell  sinistral  and  in  its  young  state  attached  throughout 
its  length.  Umbilicus  wide.  Surface  marked  with  unequally 
distant  rings  of  growth.  In  an  old  sj)ecimen,  as  shown  by 
Figure  14,  the  anterior  end  is  prolonged  and  stands  upright. 
The  lower  side  of  the  shell,  that  attached  to  some  foreign  ob- 
ject is  flattened,  otherwise  a  transverse  section  is  circular.  The 
aperture  seems,  in  all  stages  of  grow^th,  to  have  been  directed 
upward  and  when  a  complete  coil,  for  attachment,  had  been 
formed  the  further  growth  was  in  the  form  of  a  loose  spiral 
or  upright  tube. 

Five  si^cimens  belonging  to  this  species  have  been  examined 
and  the  growth  of  the  spiral  in  all  cases,  was  to  the  left  as 
sinistral.  About  one  coil  and  a  quarter  oi*  less  than  one  turn 
and  a  half  attached  to  the  foreign  substance.  The  transverse 
ridges  are  closer  and  liner  on  some  specimens  than  upon  others, 
but  always  more  or  less  irregular,  and  sometimes  quite  coarse 
and  wavy,  indicating  lines  of  growth,  rather  than  surface  or- 
nanumtation. 

This  species  is  distinguished  by  its  sinistral  growth,  freedom 
towards  the  aparture,  and  surface  lines  of  growth. 

Pound  in  the  Chouteau  limestone,  at    Sodalia,   Missouri,  and 
now  in  the  collection  of  S.  A.  Miller.     The  specific  name  is  in 
honor  of  R.  A.  Blair,  the  original  collector. 
—12 


PLATE   I. 

Pacib. 

BATOrKINUS  I'OLrDACrrLUt,  n.  8p ^ 

Fit;.    !•    View  ^bowing  calyx,  arme  and  part  of  column. 

BxTOl-KINUa    KAXP80NI,   n.  Bp "* 

Pijf.    2.    View  of  calyx  and  arm^. 

Fig.    3.    Lateral  view  r>f  another  specimen. 

Batockinus  vkterator,  n.  r>p ** 

Fil*.    4.    View  i»liowiu>;  calyx  and  atine. 

BaTOiKINUH  VETl'STUB,  n.  »p 10 

Fi^.    6.    A.zygouri  Hide  view. 

Kic.    4.    View  opposite  azysouB  Bide. 

Bat(»cuini:!4  veni'stui.ub,  n.  *p 1* 

Ki^.    7.    Azy^^ous  hide  view  of  a  specimen  showing  calyx  and  arms. 

Batoprinub  iNbi'ETta,  n.  sp 1-1 

KtK.    H.    Azygous  view. 

Fig.    i*.    Calyis,  proboscis  and  arms  of  same. 

Batocrim's  bkoadbeaui,  u.  sp 1!^ 

Fig.  10.    Basiil  view  of  a  calyx. 
Fit;.  11.    i^aterul  view  of  the  same. 

BaTiiCKINL'S  MTIDULl'S,   U.    Sp 17 

Fig.  1!^.    Azygoiis  side  view  of  a  calyx. 
Fig.  13.    (>p|x>site  side  of  same. 

DATOCuixue  i>L:rri.i\Ris,  n.  j»p l^ 

Fig.  14.  A/ygouH  Hide  view  of  a  raly.x. 

Fig.  15.  Basal  view  uf  the  same. 

Fiy:.  IH.  Summit  view  of  the  aame. 

BAT<H-RI!CUd    IMI'AKILIS,  n.  Sp 'J) 

Fig.  17.    A/.ygoiis  view  of  a  caly.v. 
Pig.  IH.    Op|K>8ite  view  of  the  same. 

BaTiK.-uinds  isruLTrs,  u.  sp 'il 

Fig.  19.    A/,ygoiiB  view. 
Fig.  'iiii.    Opposite  view. 

IlATOt-ni.M'B  I.N'tl'EHATOH,     n.    "p 22 

Fig.  21.    Azygousview. 
Fig.  22.    Opposite  view. 

BaTih:rixur  roiiMACEru,  n.  sp 24 

Fig.  23.    Azy;;ous  view. 
Fig.  24.    Opposite  view. 

BaT.ii:KI.NL'S  I.MO.S»*IKTrs,  n.  H]) 25 

Fii:.  25.  But»al  view. 

Fii;.  'M.  i.iaterHl  view. 

Fii:.  27.  Summit  view. 

BaVOi-RIMIS  BEUiCATl'S,    U.  Sp 27 

Fig.  28.     Basil  1  view. 
Fig.  20.    Lateral  view. 
Fii;.  80,    Summit  view. 

BAT«K.'!tiNi'M  1(;n(ituh,  n.  sp 2S 

Fig   31.     Biital  view. 
Fijr.  32.     LulerHl  \i*»w. 
Fig    3:j.    Summit  view. 

BATOtillM'S  MoDK^TCC,   H.  Sp *. 8«» 

Fi^.  31.     Ba^il  \iew. 
Fi;;.  35.     Luiertil  view. 
I'iji-  ''^'-    Summit  viHw. 

Bat(ii  i;im>  UKTKno*  i.i'JT.-,  n.  .-p 31 

I' I.:.  :J7.     BkhuI  view. 
Fi^'.  3S.     Luifral   view 
I'ii;    :>••.     Sum  mil  view. 

I>Ar'>CUlNI'd    riMCKULK,    H.  ftp 33 

Fi;:.  U*     Ba«Al  view. 
FiL'.  U.     Liitenil  vi^w. 
Fi^'.  12.    S'immil  view. 
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PLATE  II. 


Paoe. 

BATOCRIMUti  VICINI78,  D.  Sp ^ 34 

Fig.    1.    BmaI  view. 

Pig.    S.    Lateral  riew. 

Fig.    8.    Summit  view.  ^ 

Batocrimus  inopinatus,  n.  ip M 

Fig.    4.    Baaal  view. 
Fig.    &.    Lateral  view. 
Fig.    6.    Snmmit  view. 

BaTOCRINUB  PLAMU8,  11.  sp * 87 

Pig.  11.    Batal  view. 

Fig.  12.    Summit  view. 

Fig.  18.    Lateral  view. 

Fig.  14.    Baaal  view  of  another  specimen. 

SHUMABDOCRINUS  CONCINNU8.  n.  Bp 41 

Fig.    7.  Baeal  view. 

Fig.    8.  Sommit  view. 

Fig.    9.  Lateral  view. 

Fig.  10.  Azygons  Bide  view. 

MEniBTOCBiNrs  ouifATUB,  n.  sp 4*2 

Fig.  16.    Baeal  view,  azygoiis  Bide  up. 

Fig.  Itt.    AzygouB  aide  view. 

Fig.  17.    Summit  view.  • 

.Mi^aiBrocRiNua  hbmihi'hrriouh.  n.  sp. 44 

Fig.  18.    Baaal  view,  azy^ouB  Hide  up. 
Fig.  19.    Azygoue  Bide  view 
Fig.  90.    Saromit  view. 

ACTINOCRINUB  ALBERBI,  n.  Bp 4t 

Pig.  21.     AzygouB  aide  view. 
F'ig.  22.    OppoBlte  Bide  of  name. 
Fig.  23.    Summit  view. 

A'TISOCHINIJS  FOVEATU8,  n.  Hp 49 

Fig.  26.    Azygoiis  side  view. 

Fig.  38.    Opposite  side  of  another  specimen. 

SrKOTOCKINUS  ItLAIRl,  n.  Bp ^t 

Kig.  34.     Lateral  view  of  ac4ilyx. 

Mei.ocrindh  sami'soni,  n.  sp t% 

Fig.  27.     BaBal  view. 

FIl'  38.     A/yi;ouH  side  vi*»\v. 

Fii:.  39.    Opposite  side  of  same. 
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PLATE  III. 


Pauk. 

BxTOCRiNrs  rROitioiALis,  n.  0p 39 

Pig.    4.    Basal  view. 

Fig.    6.    AxjrgOQB  side  view. 

Fig.    6.    Summit  view. 

Sampsonocrinub  HRMiai'iiEBicrs,  n.  sp li> 

Fiff.    7.    Baaal  view. 
Fig,    8.    Sammit  view. 
Fii;.    9.    AxygoaH  Bide  view. 
Fig.  10.    Lateral  view. 

DOLATOCRINUB  NODOBUS,  n     *p 56 

Fig.    I.    Basal  view. 

Fig.    2.    Azy^as  side  view. 

Fig.    8,    Summit  view. 

DOLATUCRINrn   BACJL'I-UJijD.  Hp M 

fis.  11.    Basal  view. 


*«» 


Fig.  12.  Azyj:oup  aide  view. 

DOLATOCRlNirs   HALEKROBUS,  Q.  8p Ml 

Fig.  18.     Basal  view 
Fifr.  14.    Lateral  view. 
Fi*'.  15.    .Summit  view. 


PLATE  IV. 

Page 

PoTCRIOCRINirS  BLAIBI,  D.  Ip W 

Fig.    1.    AsvKoas  ■i4e  Ti«w. 
Fig.    9.    Opposite  itde  Tiew. 

POTSRIOCBINUS  ALTOKKITNI,  U.  tp C2 

Fig.    8.    Calyx  and  arms;  azygons  Bide  on  the  right. 
Fl{^.    4.    Opposite  side  of  lame. 

PoTBRIOCRlNl'fl   BBOADUaADI,  n.  Bp 03 

FiK.    T.    AzygouB  Bide  view  of  calyx. 
Fig.    8.    Opposite  side  of  same. 

PdTBRIOCBINUH  BlXPSONl,  D.  Sp 66 

FiK-    0-    AzygouB  side  view  of  calyx. 
Fi>;.  10.    Opposite  side  of  same. 

Zbacrinuh  dlaibi,  n.  sp «t» 

Fig.    6.    View  of  \zygouB  side. 
Fig.    0.    Opposite  view  of  Bam«. 

CTATUOCRINUS  HL.UBI,  n.  sp 67 

Fig.  11.    Basal  tiew,  azygoas  side  up. 
Fig.  1*2.    AzygouB  side  view. 
Fig.  18.    Kasal  view  of  another  apecimen . 
Fig.  14.    AzygoQS  side  view  of  the  same. 
Fit;.  15.    Lateral  view  of  same. 

Cyathoc'bisok  cuoutbaubnsm.  n.  sp 6S 

Fig.  16.    View  of  a  calyx  and  part  of  arms,  azygous  side  on  the  right. 

OrATIlOCRIMUfi  MACAUAMBI,  B.  Sp Hf4 

Fig.  81.    Calyx  and  part  of  arma,  azygouB  side  on  the  right. 
Fig.  82.    Lateral  view  of  the  same. 

Ctathocrinus  bbittsi,  n.  sp "^^ 

Fig.  86.    Basal  view  of  calyx. 
Fig.  an.    AzygODS  Bide  of  same. 

PLATYCRIIIUB  TUOURIUM,  B.  Sp '. 70 

Fig.  17.    Basal  view. 

Fig.  18.    AzyguuB  side  view. 

Fig.  19.    Sammit  view. 

PLATrCBIMUS  FORXO!«US,  B.  Sp T2 

Pig.  20.    Basal  view. 

F*ig.  'il.    AzygoBB  side  view. 

pLATrclUSUS  XlMSOUKIKXBIS,  n.  Bp 73 

Fig.  2ii.    View  of  longer  vide. 
Fig.  '23.    View  of  shorter  Bide. 

pLATvr.'RiNL's  i*BrnrtBNai8,  n.  »p 78 

Fig.  *24.    Basal  view. 
Fig.  2b.    Lateral  view. 

PLATTCRlNUi*  GLINATIfl,  n.   Hp 74 

Fig.  26.  Shorter  aide  view. 

Fig.  37.  Longer  side  view. 

Fli;.  3S.  Longer  side  of  auoth«r  epecimen. 

Fig.  '29.  Shorter  side  of  same. 

Fig.  SU.  iKinger  side  of  another  apecimen. 

I'lattcbinub  SDI-CIPBRU8,  n.  yp TS 

Fig.  8-1    Basal  view. 
Fig.  34.    Lateral  view. 

PLATfCRINira  CAHULA,  n.  Sp 7f5 

Fig.  37.  Bsflal  view. 

Fig.  38.  AzygouB  aide  view. 

Fig.  39.  Oppoaite  aide  uf  aanie. 

Fig.  4(1.  Sammit  view . 

Pl.ATVCRISCrt  8EMlKf*r.«J,  U.  8p 77 

Fig.  41.    Lateral  view. 
Flu'.  43.    Basal  view  . 

PLATTCHINUfl   MODBiiTUH,  11.  t»p 77 

Pig.  43.     Ijateral  view. 
Pl^'.  44.     Basal  view. 
Fig.  45.    Summit  view. 

PlATYCRIHI'S  OEBMANirs,  H.  vp 7^^ 

Fig.  46.    Lateral  view. 
Fig.  47.    BaBsl  view. 


PLATE  V. 


Paob. 

UliUlCY'^TITIB  AtfrRB,  0.0]) H4 

PiK-    !•    ^nmroii  view. 
FIk-    *.    Anterior  view. 

IIOLOCYHTITRH  BPIIAKlUHDAMn,  11.  8p 85 

Fi;;.    3.    Summit  view. 
Fi;^.    4.    Left  side  view. 

CTRTOri!KA>>  KAN8AHKNIIR,    11.  rip 88 

Fif;.    i't.    Venial  view. 

Fit;.    K.    Lateral  view. 

Fig.    7.    Showing  septa  and  riiphunneleH. 

Iniiianocrinuh  vuNCTATirn,  u.  sp ><?J 

FIl'.    B.    Basal  view. 

Fig.    U.    Summit  view. 

Fig.  10.    Lateral  view. 

Figs.  11,1*2, 13.    Same  viewi)  ni&gnifl»Hl  two  diameters. 

Si'iKoiiHis  Bi.Aiui,  n.  sp ^U 

Fig.  14.    A  specimen  attached  to  a  Plat y»tomn . 
Fig.  1.^.    An  older  example. 

IlAI>U01*IIVL1.tTX  TENtBBHSBNAB,   11.  Ap S7 

Fig.  10.  Summit  view. 

Fig.  18.  Summit  vIaw  of  another  specimen . 

Fig.  IT.  Lateral  view  of  the  same. 

Fig.  19.  BambI  viewof  Knmi>. 

CtiDASTBK   IlLAIKI,   U.  Sp 8lJ 

Fig.  ao.    Basal  view. 
Fig.  31.    Lateral  view. 
Fig.  22.    Summit  view. 

PiBCK'KiNirs  UA«x:ii.A,  n.  sp Tit 

Fig.  '<!3.    Lateral  view, .«howinc  small  radial. 
Fig.  "iA.    Lateral  vi(>w  showing  large  radial . 
Fig.  25     Ba«al  view. 
Fig.  UTi     Summit  view. all  magnified  two  diumeterN. 

IMhocHINUS  MILLIGANI,   n.   Sp sQ 

Fi::.  27.     Lateral  view, magnified  two  dinmeters. 
Fig.  28,    Batial  view  of  same. 

Thai.mochinitsov.vtus,  n.  sp S2 

Fie.  2y.    Lateral  vi*»w, magnified  two  iliamet»*rs. 
Fig.  W.     .\/ygou8  sido  view  of  Mie  same. 
I'Ml'.  31.    Summit  view  of  sann*. 

TlIM.M(»llINl>  rTLINDIlKTS,  H.  Hp S2 

Kig.  "Ai.    Lateral  vi««w,  maguifl»^d  two  diameters. 
V\'Z.  33.     Showing  •summit  of  t*er.onfl  range  of  platen. 

AMi'iioi{\ri:iMT8  HKi»ALirNHi!»,  n.  8P M 

I'iL'.  31.    Summit  vii»w  of  a  fluittll  specimen. 
Fig.  35.     A/ygoiiP  -ide  view  of  anoth(>r  ppedmen. 
Fii;.  'M\.     RapHl  view  of  lh*»  same. 
Fi'j.  37.     Sum  mi  I  vi»»w  of  !«am»>. 


BULLETIN  NO.  8 


OF  THE 


Illinois  State  Museum 


OP 


NATURAL  HISTORY 


DESCBIPTION  OF  NEW  AND  BEMABEABLE  FOSSILS 

FBOM  THE  PALEOZOIC  BOCKS  OF  THE 

MISSISSIPPI  VALLEY. 


Bi  S.  A.  MILLEB  and  Wk.  F.  E.  OUBLEY. 


SPBiNonBLD,  Illinois, 
Fbbbuabt  18, 1896. 


SPBINOFIILD,  ILL., 
Bo.  F.  BAwnuM,  Statb  PaiMTlB. 

1896. 


ILLINOIS  STATE  MUSEUM 


OF 


NATURAL  HISTORY. 


SPRINGFIELD,  ILLINOIS. 


Board  of  Trusteea. 

John  P.  Altgeld,  Oavemor. 

WiLLiAK  H.  HiNBiOHSEN,  Secretary  of  State. 

S.  M.  Inglis,  SuperifUendent  of  Public  Instrudiofu 


Geobge  Walter  Mubbat, 

Secretary. 

WlLLIAK  F.  E.  GUBLET, 

ataie  Geologist  and  Curator. 
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SUBKINGDOM  ECHINODERMATA. 


CLASS  CRINOIDEA. 
ORDER  PALiEOCRINOIDEA. 
FAMILY  ACTINOCRINID^. 

BATOCRINUS  GERMANUS,   n.    Sp. 

Plate  /,   Fig.  i,  basal  view;  Fig,  2,   azygous  side,   some  of  the 

plates  of  the  vault  broken  away;  Fig,  5,  summit 

view  of  the  same  specimen. 

Body  medium  size,  calyx  and  vault  subequal,  giving  it  a 
biturbinate  or  lenticular  shape.  Calyx  moderately  truncated  at 
the  base,  rapidly  spreading  and  about  two  and  a  half  times  as 
wide  as  high;  arm  openings  directed  nearly  horizont-ally  or  di- 
rected upward  at  an  angle  of  only  a  few  degrees;  plates  thick, 
very  highly  convex,  this  convexity  on  the  radial  plates  being 
transverse  and  angular.     No  radial  ridges.      Surface  granular. 

Basals  very  short,  forming  an  hexagonal  disc,  with  slight 
re-entering  angles,  deeply  notched  at  the  sutures,  and  project- 
mg- cuneiform  edges  a  little  below  the  end  of  the  column,  and 
having  a  round,  deep,  columnar  depression  for  the  attachment 
of  the  column.  The  basal  disc  is  about  one-half  wider  than 
the  diameter  of  the  column.  The  sutures  are  notched  or  beveled 
nearly  to  the  first  radials,  and  the  columnar  cavity  is  deeper. 
First  radials  about  one-half  wider  than  long,  three  hexagonal, 
two  heptagonal,  with  the  superior  sides  slightly  arcuate.  Each 
one  is  transversely  convex,  the  elevation  being  obtusely  a.ngu- 
lar.  Second  radials  quadrangular,  and  from  one-half  to  twice 
as  wide  as  long.      Third   primary  radials   rather  smaller   than 
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the  second,  pentagonal,  axillary,  and  bear  upon  each  superior 
sloping  side  two  secondary  radials.  The  second  secondary 
radials  are  axillary,  and,  in  three  of  the  rays,  bear  upon  each 
superior  sloping  side  a  single  tertiary  radial,  which  gives  to 
each  of  these  rays  four  arms.  The  distal  side  of  each  ray  ad- 
joining the  azygous  area  is  constructed  in  the  same  way,  but 
the  proximal  side  of  each  bears  an  axillary,  tertiary  radial  that 
bears  single  quaternary  plates,  which  arrangement  gives  to 
each  of  these  rays  five  arms.  There  are,  therefore,  twenty-two 
arms  in  this  species. 

There  are  three  regular  interradials  in  each  area,  one,  fol- 
lowed by  two  in  the  second  range,  which  are  cut  off  from  the 
plates  of  the  vault  by  the  union  of  the  tertiary  radials.  The 
azygous  area  is  large  and  subovate.  The  first  plate  is  in  line 
with  the  first  primary  radials  and  fully  as  large.  It  is  followed 
by  three  rather  large  plates,  in  the  second  range,  three  some- 
what smaller,  in  the  third  range,  and  these  by  two  smaller 
ones,  in  the  fourth  range,  that  unite  with  a  single,  elongated 
plate  belonging  to  the  vault. 

The  vault  is  covered  with  large,  convex,  polygonal  plates 
and  bears  a  subcentral  proboscis.  The  proboscis  commences 
with  rather  large  tumid  plates,  but  its  length  is  unknown. 

In  general  form  this  species  bears  most  resemblance  to  B. 
diacoidetia,  but  that  species  has  only  a  single  regular  interra- 
dial  in  each  area,  and  only  seven  plates  in  the  azygous  area, 
which  is  cut  off  from  the  vault  by  the  union  of  the  radial 
plates.  All  other  species  from  the  Burlington  Group  having 
twenty-two  arms,  heretofore  described,  are  B.  (ispraiiltay  B,  for- 
mo8U8f  B.  laetus,  B.  lepidua,  B.  sinnosua,  B.  turbinatua,  and  B. 
iurbinatus  var,  elegans.  While  all  these  species  may  be  distin- 
guished by  the  general  form,  proportional  size  of  the  plates 
and  surface  characters,  they  may  also  be  distinguished  by  the 
interradial  and  azygous  areas.  In  B.  aapratiliSy  there  is  a  sin- 
gle large  tumid  plate  in  each  regular  area,  and  only  five  plates 
in  the  azygous  area,  four  of  which  are  subequal  in  size,  and 
the  other  one  is  a  small,  quadrangular  plate  separating  them 
and  resting  on  the  first  azygous  plate.  In  B,  formosuSy  there 
are  two  plates  in  some  of  the  regular  areas  and  three  in  oth- 
ers, and  eleven  plates  in  the  azygous  area.  In  B.  laeiuSy  there 
are  two  plates  in  each  regular  area  and  six  in  the  azygous 
area.  In  B.  lepiduSj  there  are  three  plates  in  some  of  the 
regular  areas  and  four  in  others  and  twelve  plates  in  the  azy- 
gous area.     In  B.  sinnosuSf  there  are  from  six  to  eight  plates 


in  each  regular  area,  and  fifteen  or  sixteen  in  the  azygous 
area,  and  all  the  areas  connect  with  the  vault.  In  B.  iurbina- 
tu8y  there  are  three  plates,  one  following  the  other,  or  three 
ranges,  the  middle  one  having  two  plates  in  each  regular  inter- 
radial  area,  and  ten  plates  in  the  azygous  area,  the  last  one  of 
which  is  elongated  and  connects  with  the  plates  of  the  vault 
In  B,  iurbinatusy  var.  elegans^  there  are  three  plates  in  each 
regular  area,  one  following  the  other,  and  eight  or  nine  plates 
in  the  azygous  area.  B.  aapraUUa  and  B.  laetus  were  described 
from  Sedalia,  Missouri,  and  among  the  forms  received  from 
there  we  have  recognized  B.  dtscoidew  and  B.  iurbinaiuSy  which 
were  described  from  Burlington,  Iowa. 

Found  by  R.  S.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  PROXIMUS,  U.   Sp. 

Plate  J,  Fig.  4,  basal  view;  Fig.  5,  aide  view. 

Body  medium  size,  somewhat  biturbinate,  though  the  calyx 
is  larger  than  the  vault.  Calyx  obconoidal,  most  rapidly 
spreading  loward  the  free  arms,  truncated  at  the  base,  a  little 
less  than  twice  as  wide  as  high;  arm  openings  directed  upward 
at  an  angle  of  twenty  or  thirty  degrees;  plates  tumid,  leaving 
the  sutures  much  depressed;  surface  finely  granular. 

Basals  form  a  short,  hexagonal  disc,  with  slight  re-entering 
angles.  The  disc  is  notched  at  the  sutures,  and  has  a  round, 
deep,  columnar  depression  for  the  attachment  of  the  column; 
it  is  less  than  twice  the  diameter  of  the  column.  The  basal 
plates  expand  below  and  project  cuneiform  edges  below  the  end 
of  the  column.  First  radials  from  one-half  wider  to  twice  as 
wide  as  long,  three  hexagonal,  two  heptagonal,  with  the  supe- 
rior edges  slightly  arcuate.  Second  primary  radials  quadran- 
gular, from  two  to  two  and  a  half  times  as  wide  as  high.  Third 
primary  radials  larger  than  the  second,  pentagonal,  axillary, 
and  bear  upon  each  superior  sloping  side  two  secondary  radials^ 
The  second  secondary  radials  are  axillary,  and,  in  three  of  the 
rays,  bear  upon  each  superior  sloping  side  two  tertiary  radials, 
which  gives  to  each  of  these  rays  four  arms.  The  distal  side 
of  each  ray,  adjoining  the  azygous  area,  is  constructed  in  the 
same  way,  but  the  proximal  side  of  each  bears  an  axillary, 
tertiary  radial  that  supports  quaternary  plates,  which  arrange- 
ment gives  to  each  of  these  rays  five  arms.  There  are,  there^ 
fore,  twenty-two  arms  in  this  specie?. 


There  are  three  regular  interradials,  in  each  area,  one,  fol- 
lowed by  two  of  unequal  size,  in  the  second  range,  which  are 
cut  off  from  the  plates  of  the  vault  by  the  union  of  the  tertiary 
radials.  The  azygous  area  contains  seven  plates.  The  first 
one  is  in  line  with  the  first  primary  radials  and  fully  as  large 
as  any  of  them.  It  is  followed  by  three  rather  large  plates, 
subequal  in  size,  in  the  second  range,  and  by  three  smaller 
plates  in  the  third  range,  that  are  cut  off  from  the  plates  of 
the  vault  by  the  union  of  the  quaternary  plates. 

The  vault  is  covered  with  highly  convex  or  tumid  polygonal 
plates  and  bears  a  subcentral  proboscis,  which  is  not  preserved 
in  our  specimens. 

The  general  form  of  this  species  will  readily  distinguish  it 
from  such  twenty- two  armed  species  as  B.  discoideus^  and  B. 
germanvs,  without  calling  attention  to  the  extra  tertiary  radial, 
in  each  series,  or  the  differences  in  the  interradial  areas.  It  is 
more  like  B.  ladus  than  any  other  described  species,  but  may 
be  distinguished  by  the  general  character  of  the  plates, 
which  is  conspicuous  when  the  basals  are  compared,  and  by 
the  direction  of  the  arm  openings,  as  well  as  by  the  interradial 
areas.  In  that  species  there  are  two  regular  interradials  in  each 
area,  and  in  this  species  there  are  three.  In  that  species  there 
are  six  azygous  plates,  and  in  this  species  there  are  seven.  In 
this  species  the  calyx  expands  more  rapidly  than  in  that  one, 
and  the  vault  is  elevated,  in  that  species,  over  the  arm  openings 
more  than  it  is  in  this  one. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRU^US  HODGSONI,   U.    Sp. 

Plate  I,  Fig.  6,  azygous  side;  Fig.  7,  side  view.     The  spechmem 
is  compressed  so  as  to  widen  the  side  view  and  oovdrcust 

the  azygous  view. 

Species  medium  size,  biturbinate,  calyx  larger  than  the  vault. 
Calyx  bell-shaped,  rounded  below  and  most  rapidly  expanding 
as  the  arms  are  approached;  nearly  as  high  as  wide.  Arm 
openings  directed  very  little  above  a  horizontal  line.  No 
radial  ridges.  Plates  convex  only  in  the  region  of  the  lust 
radials.     Surface  smooth  or  finely  granular. 

Basals  form  a  cup  about  half  as  high  as  wide  and  truncated 
by  a  small  column  and  bearing  a  concave  facet  for  its  attach- 
ment.    First  radials  larger  than  the  basals  and    rather  longer 


than  wide,  three  hexagonal,  two  heptagonal  and  rising  almost 
vertically  from  the  basals.  Second  radials  quadrangular,  about 
half  as  wide  as  the  first,  but  nearly  twice  as  wide  as  long. 
Third  radials  a  little  larger  than  the  second,  three  hexagonal, 
two  pentagonal,  axillary  and  bear  upon  each  superior  sloping 
side  the  secondary  radials.  In  the  ray  opposite  the  azygous 
side  and  in  one  of  the  lateral  rays  there  are  two  secondary 
radials,  in  each  series,  the  last  one  much  longer  than  the  first, 
which  gives  to  each  of  these  rays  two  arms.  In  each  ray  ad- 
joining the  azygous  area  there  are  two  secondary  radials  on 
the  distal  side  and  one  on  the  proxitnal  side  which  is  axillary 
and  bears  upon  each  upper  sloping  side  a  single  tertiary 
radial.  One  of  the  lateral  rays  is  constructed  in  the  same 
way.  Each  of  these  three  rays  bears  three  arms.  It  is  also 
to  be  observed  that  the  radials  which  support  the  arms  are 
longer  than  those  immediately  below.  There  are,  therefore,  in 
this  species  thirteen  arms. 

In  one  of  the  regular  interradial  areas  there  are  three  plates, 
one  followed  by  tw8  in  the  second  range.  In  the  other  areas 
there  are  only  two  plates,  one  following  the  other.  These 
areas  do  not  connect  with  the  vault.  In  the  azygous  area 
there  are  seven  plates.  The  first  one  is  in  line  with  the  first 
primary  radials  and  is  the  largest  plate  in  the  body.  It  is 
followed  by  three  plates  in  the  second  range  and  three  in  the 
third  range.  The  middle  plate  in  the  third  range  is  elongated, 
separates  the  tertiary  radials  and  unites  with  two  plates  be- 
longing to  the  vault. 

Vault  elevated,  convex,  and  bears  a  submarginal  proboscis. 
It  is  covered  with  large,  polygonal,  smooth  plates. 

This  is  the  first  species  of  Batocrinus  bearing  only  thirt-een 
arms  that  has  ever  been  described,  from  the  Burlington  Group, 
and  its  arm  formula,  therefore,  is  sufficient  to  distinguish  it 
from  all  other  species.  In  form,  it  approaches  more  nearly 
B,  christyiy  which  has  twenty  arms,  than  any  other  species. 

Found  by  Mr.  C.  S.  Hodgson,  a  naturalist  of  Albion,  Illinois, 
in  whose  honor  I  have  proposed  the  specific  name,  in  the 
Burlington  Group,  in  Adams  County,  Illinois,  and  now  in  the 
collection  of  S.  A.  Miller. 

BATOCRINUS  ARGUTUS,    U.    Sp. 

Plate  J,  Fig.  8,  azygous  aide;  Fig.  9,  opposite  view. 

Body  medium  size,  calyx  and  vault,  subequal  in  size,  making 
it  biturbinate.     Calyx  rather  broadly  truncated  below,  and  most 
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rapidly  spreading  toward  the  free  arms.  About  twice  as  wide 
as  high.  Arm  openings  directed  nearly  horisontally.  No 
radial  ridges.  Plates  thick  and  highly  convex  or  tumid.  Sur- 
face granular. 

Basals  form  an  hexagonal  disc,  with  slight  re-entering  angles, 
deeply  notched  at  the  sutures,  and  project  cuneiform  edges, 
slightly  expanding,  below  the  end  of  the  column.  The  basal 
disc  is  about  one-half  wider  than  the  diameter  of  the  column, 
and  bears  a  deep  concave  depression  for  the  attachment  of  the 
column.  First  radials  about  one -half  wider  than  long,  three 
hexagonal,  two  heptagonal,  and  transversely,  highly  tumid. 
Second  radials  quadrangular,  and  from  two  to  three  times  as 
wide  as  long.  Third  primary  radials  about  one-half  larger 
than  the  second,  pentagonal,  axillary,  and  bears  upon  each 
upper  sloping  side  secondary  radials.  In  four  of  the  rays 
there  are,  upon  each  upper  sloping  side  of  the  third  primary 
radials,  two  secondary  radials  the  last  one  being  axillary  and 
supporting  upon  each  upper  sloping  side  two  tertiary  radials, 
which  gives  to  each  of  these  rays  four  arms.  In  the  ray  on 
the  left  of  the  azygous  area,  there  are.  on  the  distal  side  of 
the  third  primary  radial,  two  secondary  radials,  the  last  being 
axillary  and  supporting,  on  one  side,  a  single  tertiary  radial, 
and  upon  the  other  two  tertiary  radials.  The  third  primary 
radial  bears  on  the  proximal  side  two  secondary  radials,  the 
last  being  axillary  and  bearing  on  the  distal  side  two  tertiary 
radials,  and  on  the  proximal  side  one  tertiary  radial  which  is 
axiUary  and  bears  on  the  distal  side  one  quaternary  radial 
which  gives  to  this  ray  five  arms.  There  are,  therefore,  in 
this  si)ecies  twenty-one  arms. 

There  are  two  regular  interradials  in  each  area.  The  first 
one  is  large  and  tumid,  the  second  one  small.  There  are  six 
plates  in  the  azygous  area.  The  first  one  is  in  line  with  the 
first  primary  radials.  tumid  and  about  as  high  as  wide.  It  is 
followed  by  three  tumid  plates  in  the  second  range  and  by  two 
smaller  plates  in  the  third  range,  that  are  cut  off,  by  the  ter- 
tiary and  quaternary  radials,  from  all  connection  with  the 
vault. 

The  vault  is  elevated,  convex,  covered  with  tumid,  polygonal 
plates,  and  bears  a  large,  subcentral  proboscis.  The  plate  at 
the  base  of  the  proboscis  opposite  the  azygous  area  is  the 
largest  plate  connected  with  the  vault. 

This  is  the  first  species  of  Baiocrinus,  bearing  twenty-one 
arms,  that  has   been    described,    from    the    Burlington  Gronpi 
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and  its  arm  formula,  therefore,  is  sufficient  to  distinguish  it 
from  all  other  species.  In  form,  it  approaches  B,  laetiM  which 
has  twenty-two  arms,  but  may  also  be  distinguished  from  it 
by  the  azygous  area  and  other  peculiarities. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  BASILICUS,    n.    sp. 

Plate  7,  Fig.  10,  azygous  side;  Fig.   11,   opposite  view;  Fig.  12, 

summit  view. 

Body  medium  or  below  medium  size  and  somewhat  biturbi- 
nate,  though  the  calyx  is  decidedly  larger  than  the  vault. 
Calyx  truncated  below  and  obconoidal  above,  though  spreading 
most  rapidly  as  the  free  arms  are  approached  About  twice  as 
wide  as  high.  Arm  openings  directed  horizontally.  No  radial 
ridges.     Plates  convex.     Surface  granular. 

Basals  very  short  and  form  a  low  hexagonal  disc,  with  slight 
re-entering  angles.  The  basal  disc  is  about  one-third  wider 
than  the  diameter  of  the  column  and  bears  a  shallow,  radiately 
lined,  concave  depression  for  the  attachment  of  the  column. 
First  radials  a  little  wider  than  high,  three  hexagonal,  two 
heptagonal,  with  the  superior  sides  slightly  arcuate.  Second 
radials  quadrangular,  about  half  as  wide  as  the  first  radials, 
but  two  or  three  times  as  wide  as  long.  Third  primary  radials 
about  the  size  of  the  second,  pentagonal,  axillary  and  bear  upon 
each  superior  sloping  side  two  secondary  radials,  the  last  one 
of  which  is  axillary  and  bears  upon  each  upper  sloping  side, 
in  three  of  the  rays,  a  single  tertiary  radial,  which  gives  to 
each  of  these  rays  four  arms.  In  each  ray  adjoining  the  azy- 
gous area  there  is,  on  the  distal  side  of  the  distal  second, 
secondary  radial,  an  axillary  tertiary  radial,  which  bears  upon 
each  superior  sloping  side  a  single  quaternary  radial,  and  on 
the  proximal  side  two  tertiary  radials;  and  on  the  distal  side 
of  the  proximal  second  secondary  radial,  two  tertiary  radials, 
and  on  the  proximal  side  a  single  axillary  tertiary  radial, 
which  bears  upon  each  upper  sloping  side  a  single  quaternary 
radial,  which  arrangement  gives  to  each  of  these  rays  six  arms. 
There  are,  therefore,  twenty- four  arms  in  this  species. 

There  are  three  plates  in  each  regular  interradial  area,  one 
followed  by  two  small  ones  in  the  second  range  that  do  not 
connect  with  the  vault.  There  are  ten  plates  in  the  azygous 
area.      The  first  one  is  in  line  with  the    first  primary   radials. 
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tod  the  largest  plate  in  the  body.  It  is  followed  by  thre^ 
plates  in  the  second  range,  three  smaller  ones  in  the  third 
range,  two  in  the  fourth  range  and  one  narrow,  elongated 
plate  in  the  fifth  range,  that  separates  the  quaternary  radials 
and  unites  with  two  plates  that  belong  to  the  vault. 

Vault  convex,  moderately  depressed  toward  the  interradial 
areas  and  strongly  depressed  toward  the  azygous  area,  and 
covered  with  numerous  convex,  polygonal  plates.  It  bears  a 
rather  large,  subcentral  proboscis. 

This  is  the  only  species  of  Batocrinus  having  twenty-four 
arms,  from  the  Burlington  Group,  except  B.  quasilluSy  and  it 
is  so  different,  in  general  form  and  in  the  structure  of  the  azy- 
gous and  interradial  areas  from  that  species,  that  no  compari- 
son is  necessary  to  distinguish  it.  It  is  quite  unnecessary  to 
compare  it  with  any  other  species. 

Pound  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  ASPERATUS,   U.    Sp. 

Plate  /,  Fig.  13,  azygous  view;  Fig.  14,  side  view. 

Body  about  medium  size,  laterniform  or  urn-shaped.  Calyx 
broadly  truncated  below  and  slowly  expanding  above;  about 
one- third  wider  than  high.  Arm  openings  directed  upward  at 
an  angle  of  about  thirty  degrees.  No  radial  ridges.  Plates 
tumid  and  spiniform.     Surface  smooth  or  finely  granular. 

Basals  short,  forming  an  hexagonal  disc,  with  re-entering 
angles,  deeply  notched  at  the  sutures  and  projecting  cuneiform 
edges  below  the  end  of  the  column  and  having  a  shallow  con- 
cave depression  for  the  attachment  of  the  column.  The  basal 
disc  is  more  than  one-half  wider  than  the  diameter  of  the 
column.  First  radials  a  little  wider  than  high,  three  hexag- 
onal, two  heptagonal,  and  each  one  bears  a  transverse  cuneiform 
spine.  Second  radials  quadrangular,  two  or  three  times  as  wide 
as  long.  Third  radials  larger  than  the  second,  pent  \goiial,  ax- 
illary, and  support  on  each  upper  sloping  side  two  secondary 
radials,  the  last  one  being  axillary  and  support:.,^c  on  each 
upper  sloping  side  a  single  tertiary  radial,  except  ou  the  prox- 
imal sides  of  the  rays  adjoining  the  azygous  area,  whore  there 
are  two  tertiary  radials.  There  are,  therefore,  four  arms  to 
each  ray,  or  twenty  arms  in  this  species.  There  is  only  one 
regular  interradial  in  each  area  and  it  is  spiniform.  In  the 
azygous  area  there  are  four  spiniform  plates.     The  first  one  is 
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in  line  with  the  first  primary  radials,  and  it  is  followed  by 
three  plates,  in  the  second  range,  that  are  cut  off  from  the 
vault  by  the  tertiary  radials. 

The  vault  is  convex  and  covered  with  polygonal  spiniform 
plates  and  bears  a  very  small,  central  proboscis  (?).  Two 
plates  appear  to  be  broken  out  of  the  center  of  the  summit  of 
our  specimen,  and  if  they  indicate  a  proboscis  it  was  quite 
small,  probably  not  elevated  much  above  the  summit  of  the 
vault. 

This  is  a  very  peculiar  species,  having  a  shape  somewhat 
like  Ereimocrinua  konivcki,  which  is  a  Bniocrinus,  but  distin- 
guished from  it  by  having  twenty  instead  of  eighteen  arms, 
four  instead  of  ten  plates  in  the  azygous  area,  by  having  the 
azygous  area  cut  off  from  the  vault  instead  of  being  connected 
with  it,  and  by  having  a  much  smaller  proboscis,  more  spini- 
form plates  and  other  peculiarities. 

Pound  by  Mr.  C.  S.  Hodgson,  in  the  Burlington  Group,  in 
Adams  county,  Illinois,  and  now  in  the  collection  of  S.  A. 
Miller. 

BATOCRINUS    ASPER,   U.    Sp. 

Plate  J,  Fig.  15 y  basal  view;  Fig.  16,  azygous  side  of  calyx,  part 
of  one  of  the  tertiary  radials  over  the  azygous 

area  is  broken  away. 

Species  medium  size.  Calyx  low,  broadly  truncated  and 
rapidly  expanded.  Nearly  three  times  as  wide  as  high.  Plates 
very  tumid  and  radiately  furrowed.  Vault,  proboscis  and  arms 
unknown. 

Basals  form  a  flat,  hexagonal  disc  with  strong,  re-entering 
angles.  It  is  on  a  level  with  the  lower,  flattened  face  of  the 
first  primary  radials  and  bears  a  slightly  concave,  radiately 
lined  facet  for  the  attachment  of  the  column,  which  is  about 
equal  to  half  the  diameter  of  the  disc.  The  columnar  canal  is 
of  moderate  size  and  cinquefoil.  First  primary  radials  a  little 
wider  than  long,  three  hexagonal,  two  heptagonal,  and  sculptured 
pyramidal.  Second  primary  radials  quadrangular,  about  one- 
half  wider  than  long  and  sculptured  pyramidal.  Third  primary 
radials  a  little  larger  than  the  second,  pentagonal,  axillary, 
pyramidal,  and  bear  upon  each  superior  sloping  side  a  single 
secondary  radial,  which  is  axillary  and  bears  upon  each  upper 
sloping  side  a  single  tertiary  radial,  which  gives  to  each  ray 
four  arm  openings  to  the  vault.  There  are,  therefore,  twenty 
arms  in  this  species. 


14 

There  are  three  regular  interradials  in  each  area,  one 
pyramidal  plate  followed  by  two  small  ones  that  are  cut  off 
from  the  vault  by  the  tertiary  radials.  There  are  four  plates 
in  the  azygous  area.  The  first  one  is  in  line  with  the  first 
primary  radials  of  the  same  size.  It  is  followed  by  only  two 
plates  in  the  second  range  and  one  plate  in  the  third  range, 
which  is  cut  off  from  the  vault  by  the  tertiary  radials. 

The  sculpturing  of  this  species  is  quite  different  from  that 
of  any  other  twenty  armed  species.  The  form,  too,  is  different 
and  so  is  the  azygous  area.  It  connot  be  mistaken  for  any 
other  species. 

Found  by  R.  A.  Blair  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  ADAMSENSIS,   n.    Sp. 

PlcUe  /,  Fig.  55,  cusygaus  side;  Fig.  34^   apposite  view;  Fig.   35^ 

summit  view. 

Species  below  medium  size.  Calyx  bowl-shaped,  slightly 
pentagonal,  which  is  most  strongly  marked  when  seen  from 
above;  less  than  one-half  wider  than  high.  Plates  convex; 
sutures  distinct.  Radial  ridges  imdefined,  though  interradial 
areas  are  somewhat  flattened.  Surface  finely  granular. 
Column  medium  size  and  pierced  by  a  large,   cinquefoil   canal. 

Basals  form  a  low,  hexagonal  disc,  which  slightly  expands 
upward  and  has  a  diameter  full  twice  as  great  as  the  diameter 
of  the  column.  The  lower  and  outward  sides  of  the  basals  are 
convex  or  roimded.  The  first  primary  radials  are  large  and 
have  a  height  nearly  as  greac  as  the  diameter,  three  hexagonal 
and  two  heptagonal.  Second  primary  radials  small,  quad- 
rangular, two  or  three  times  as  wide  as  high.  Third  primary 
radials  about  twice  as  large  as  the  second,  pentagonal,  axillary 
and  support  on  each  superior  sloping  side  two  secondary 
radials.     There  are,  therefore,  ten  arms  in  this  species. 

All  of  the  interradial  areas  connect  with  the  plates  belong- 
ing to  the  vault.  In  the  regular  interradial  areas  the  first 
plate  is  followed  by  two  elongated  plates  in  the  second  range, 
which  unite  with  one  or  two  plates  which  separate  the  arms 
and  unite  with  the  plates  of  the  vault.  In  the  type  specimen, 
two  plates  may  be  distinguished  in  the  third  range,  in  three 
of  the  areas,  butjin  the  other  area  only  one  can  be  distinguished, 
though  possibly  there  are  two  also.  The  first  plate  in  the 
azygous    area    is  the  largest  plate  in  the    body.     It    is    longer 
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than  a  first  primary  radial  and  in  line  with  thorn.  It  is  followed 
by  three  plates  in  the  second  range,  two  quite  small  plates  in 
the  third  range  and  three  plates  in  the  fourth  range  that 
separate  the  arms  and  unite  with  four  plates  belonging  to  the 
vault. 

The  vault  is  only  moderately  convex  and  terminates  in  a 
larg^  subcentral  proboscis,  that  is  broken  away  from  our 
specimen.  The  vault  is  covered  with  numerous,  slightly 
convex,  polygonal  plates. 

This  is  the  first  t<en  armed  species  of  Batocrimis  described 
from  the  Burlington  Group,  and  is  so  far  removed  from  all 
others  that  no  comparison  with  any  of  them  is  necessary. 

Found  by  C.  S.  Hodgson  in  the  Burlington  Group,  in  Adams 
County,  Illinois,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS   FOLLICULUS,    n.    sp. 

Plate  ly  Fig.  36,  azygous  view;  Fig.  37 ^  opposite  aide;  Fig.   38^ 

summit  view. 

Species  medium  or  below  medium  size  and  ovoid  ia  outline. 
Calyx  broadly  rounded  below  and  contracted  above  the  third 
radials  so  as  to  make  it  somewhat  globular.  The  length  is 
about  equal  to  the  diameter  at  the  bases  of  the  arms,  but  the 
greatest  diameter  is  below,  in  the  region  of  the  third  primary 
radials.  Plates  convex  and  sutures  distinct.  No  radial  ridges. 
Surface  finely  granular.     Column  small. 

Basals  form  a  very  low  hexagonal  disc,  which  expands  up- 
ward and  is  concave  below  for  *the  reception  of  a  small  column 
The  basals  are  so  short  that  they  hardly  interrupt  the  general 
globular  form  of  the  calyx  below.  First  primary  radials  rap- 
idly expand  and  with  the  radials  form  a  low  saucer-shaped 
cup.  Their  length  is  nearly  equal  to  their  breadth,  three  hex- 
agonal and  two  heptagonal.  Second  primary  radials,  quadran- 
gular, and  from  one-half  wider  to  twice  as  wide  as  long.  Third 
primary  radials  very  little  if  any  larger  than  the  second,  pen- 
tagonal, axillary,  and  support  on  each  superior  sloping  side 
two  secondary  radials.  There  are,  therefore,  ten  arms  in  this 
species. 

The  first  regular  interradials  are  large,  convex  plates.  There 
are  two  plates  in  the  second  range,  one  of  which  is  elongated 
and  in  some  of  the  areas  appears  to  connect  with  a  plate  be- 
longing to  the  vault,  and,  in  other  areas,  the  last  secondary 
radials  appear  to  unite  and  cut  off  the   interradial  area.    The 
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first  azygous  plate  is  in  line  with  the  first  primary  radials,  and 
though  longer  is  somewhat  smaller  than  either  of  them.  It  is 
followed  by  two  large,  nearly  equal  plates,  in  the  second 
range,  one  in  the  third  range,  and  one  narrow,  elongated  plate 
in  the  fourth  range  that  unites  with  the  plates  of  the  vault. 

The  vault  is  conoidal  and  terminates  in  a  large  subcentral 
proboscis,  which  is  broken  off  in  our  specimen,  as  shown  in 
the  illustration.  The  vault  is  covered  with  a  few  large,  convex 
plates. 

It  is  unnecessary  to  compare  this  species  with  B.  adamsensiSf 
above  described,  and  it  is  so  different  from  all  other  Ratocrinun 
that  no  comparison  with  any  of  them  will  show  any  near  affinity 
to  it.     It  is  a  well  marked  and  peculiar  species. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  MODULUS,    U.    Sp. 

Plcae  /,  Fig.  39^  basal  view;  Fig.  40^  azygous  side;  Fig.  41, 

summit  view. 

Species  small.  Calyx  broadly  rounded  below,  hemispherical, 
nearly  two  and  a  half  times  as  wide  as  high.  No  radial  ridges 
or  convex  plates.  Arm  openings  directed  upward  at  an  angle 
of  ten  or  twenty  degrees.     Surface  granular. 

Basals  substantially  covered  by  the  end  of  the  column,  and 
bear  a  moderately  concave  depression  for  the  attachment  of 
the  column,  which  is  also  supported  by  a  little  rim  around  the 
outside  of  the  concavity.  Firsf  primary  radials  nearly  as  long 
as  wide,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  quadrangular,  three  or  four  times  as  wide  as  long 
Third  primary  radials  about  one-half  larger  than  the  second, 
pentagonal,  axillary,  and  in  the  ray  opposite  the  azygous  area 
bears  upon  each  upper  sloping  side  two  secondary  radials, 
which  gives  to  this  ray  two  arms.  In  one  of  the  lateral  rays 
the  third  primary  radial  supports  upon  each  superior  lateral 
side  a  single  secondary  radial  which  is  axillary  and  supports 
on  each  upper  sloping  side  a  single  tertiary  radial,  which  gives 
to  this  ray  four  arms.  In  each  ray  adjoining  the  asygoos 
area  the  third  primary  radial  bears  upon  the  distal  side  two 
secondary  radials  and  on  the  proximal  side  one  secondary  ra- 
dial which  is  axillary  and  bears  upon  each  superior  sloping 
side  a  single  tertiary  radial,  which  gives  to  each  of  these  rays 
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three  arms.  The  other  lateral  ray  is  constructed,  in  like  man- 
ner, and  bears  three  arms.  There  are,  therefore,  fifteen  arms 
in  the  species. 

There  are  two  regular  interradials  in  each  area,  one  follow- 
ing the  other  and  cut  off  from  the  vault  by  the  union  of  the 
secondary  and  tertiary  radials.  In  the  azygous  area  there  are 
four  plates.  The  first  is  in  line  with  the  first  primary  radials 
and  of  about  the  same  size.  It  is  followed  by  three  plates  in 
the  second  range,  the  middle  one  of  which  is  large  and  elon- 
gated and  extends  to  the  plates  of  the  vault. ' 

The  vault  is  highly  convex,  covered  with  polygonal  plates 
and  bears  a  very  small,  subcentral  proboscis,  which  is  broken 
off  at  the  top  of  the  vault  in  our  specimen. 

This  species  is  quite  peculiar  in   its  form    and  structure,  and 

the  first  species  ever  described,  from    the    Burlington    Group, 

which  possessed  fifteen  arms. 

Found  by  Mr.  C.  S.  Hodgson,  in  the  Burlington  Group,  in 
Adams  county,  Illinois,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  NANUS,   n.    Sp. 

Plate  J,  Fig,  42,  azygous  view;  Fig,  43,  opposite  side;  Fig.  44, 

summit  view. 

Species  small,  below  medium  size,  biturbinate,  calyx  larger 
than  the  vault.  Calyx  obconoidal,  somewhat  pentagonal,  in  the 
superior  part,  by  reason  of  a  flattening  or  slight  depression  of 
the  interradial  areas;  about  one-half  wider  than  high.  Radial 
ridges  undefined.    Plates  slightly  convex;  surface  finely  granular. 

Basals  form  a  low  hexagonal  disc,  but  are  so  injured  in  our 
specimen  that  a  particular  definition  cannot  be  given  of  them. 
First  primary  radials  large,  nearly  as  long  as  wide,  three  hex- 
agonal, two  heptagonal.  Second  primary  radials  sjnall,  from 
one  half  wider  to  twice  as  wide  as  long,  quadrangular.  Third 
primary  radials  about  one-half  larger  than  the  second,  pentago- 
nal, axillary,  and  support  on  each  superior  sloping  side  a  sin- 
gle secondary  radial.  There  are,  therefore,  ten  arms  in  this 
species. 

All  of  the  interradial  areas  connect  with  plates  belong- 
ing to  the  vault.  In  the  regular  interradial  areas  the  first 
plate  is  followed  by  two  plates,  in  the  second  range,  which 
unite  with  two  plates,  about  on  a  level  with  the  top  of  the  sec- 
ondary radials.  The  last  two  plates  cover  part  of  the  ambulacral 
canals  and,  therefore,  properly  belong  to  the  vault.  The  first 
plate,  in  the  azygous  area,  is  longer  than  a  first  primary  radial, 
—3 
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and  nearly  as  large  and  in  line  with  them.  It  is  followed  by  three 
plates  in  the  second  range,  which  are  subequal,  in  size.  These 
are  followed  by  two  plates  in  the  third  range  that  unite  with 
three  plates  belonging  to  the  vault. 

The  vault  is  obconoidal  and  is  produced  in  a  large  subcentral 
proboscis.  It  is  covered  with  numerous,  convex,  polygonal 
plates. 

This  species  most  resembles  B,  adamsensis  and  seems  to  have 
no  near  affinity  with  any  other  described  species.  The  two  spe- 
cies, however,  may  be  readily  distinguished  by  the  general  form, 
for  this  species  is  much  more  elongate  and  biturbinate,  in  outline, 
than  that  species.  There  is  only  one  secondary  radial  in  this 
species,  and  there  are  two  in  that.  The  plates  in  the  azygous 
area^s  are  quit<e  different,  and  there  is  one  more  range,  having 
three  plates,  in  that  species,  than  there  is  in  this. 

Pound  in  the  Burlington  Group,  by  R.  A.  Blair,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  CISTULA,   U.    Sp. 

Plate  J,  Fig.   24^   azygous  vieWy  a  little  compressed  on  one  side; 

Fig.  25j  basal  view;  Fig.  26,  summit  view. 

This  species  is  medium  size.  Calyx  bowl-shaped,  moderately 
truncated  below  and  rounding  and  spreading  to  the  arms: 
about  twice  as  wide  as  high.  Plates  moderately  convex  and 
beveled  toward  the  sutures.  Ambulacral  openings  directed  up- 
ward at  an  angle  of  ten  to  twenty  degrees.     No  radial  ridges. 

The  basals  form  an  hexagonal  disc  that  bears  a  rounded  rim 
or  band  around  the  end  of  the  column.  The  disc  bears  a  con- 
cave, radiately  furrowed  depression  for  the  attachment  of  the 
column.  First  primary  radials  large,  from  one  half  wider  to 
twice  as  wide  as  long,  three  hexagonal,  two  heptagonal. 
Second  primary  radials,  about  half  as  large  as  the  first,  quad- 
rangular, from  two  and  a  half  to  three  times  as  wide  as  long. 
Third  primary  radials  about  as  large  or  smaller  than  the 
second  primary  radials,  two  hexagonal,  three  pentagonal, 
axillary,  and  in  four  of  the  rays  support  upon  each  superior 
sloping  side  two  secondary  radials,  the  last  being  axillary  and 
bearing  upon  each  upper  sloping  side  two  secondary  radials. 
In  some  of  the  rays  there  are  three  secondary  radials,  which 
gives  to  each  of  these  rays  four  arms.  In  the  ray  opposite 
the  azygous  area  the  third  primary  radial  bears  upon  each 
upper  side  three  secondary  radials,  which  gives  to  this  ray 
two  arms.  There  are,  therefore,  eighteen  arms  in  this  species 
and  eighteen  arm  openings  to  the  vault. 
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There  are  three  plates  in  each  regular  interradial  area,  one 
large  plate  folio  wed.  by  two  small  ones,  that  are  cut  off  from 
any  connection  with  the  vault.  The  azygous  area  contains 
eight  plates.  The  first  one  is  in  line  with  the  first  primary 
radials  and  fully  as  large.  It  is  followed  by  three  large 
plates,  subequal  in  size,  in  the  second  range,  and  these  by 
three  small  plates,  in  the  third  range,  that  are  surmounted  by  a 
single  plate  in  the  fourth  range  that  unites  with  two  plates 
belonging  to  the  vault. 

The  vault  is  somewhat  elevated  over  the  ambulacral  open- 
ings, and  convex  toward  the  center,  which  bears  a  proboscis, 
that  is  broken  off  in  our  specimen  just  above  the  summit.  It 
is  covered  with  numerous,  convex,  polygonal  plates,  some  of 
which  bear  central  nodes.  We  are  unable  to  discover  any 
ovarian  pores.  It  is  probable,  that,  in  some  species,  the 
ovarian  pores  were  on  the  sides  of  the  arms  near  the  calyx, 
if  the  pores  are  correctly  named.  We  know,  that  in  some  genera, 
as  in  Dolatocrinus,  they  vary  in  their  places  of  exit  from  in- 
terradially  on  the  vault  to  the  base  of  the  arms,  and  we  see 
no  reason  why  the  channels  may  not  have  been  carried  up  the 
ambulacral  furrows  one  or  more  plates  beyond  the  commence- 
ment of  the-free  arms. 

This  species  is  distinguished  by  its  general  form,  by  having 
only  eighteen-  arms,  three  regular  interradials  cut  off  from  the 
vault  and  eight  azygous  plates,  the  last  one  connecting  with 
the  vault.  These  peculiarities  do  not  exist  in  any  other  de- 
scribed species.  It  is  probably  as  closely  related  to  B.  labellum, 
from  the  Keokuk  Group,  as  to  any  other  species,  though  a 
glance  will  distinguish  them  on  account  of  the  general  form 
and  surface  of  the  plates,  beside  the  interradial  areas  are  not 
alike,  and,  in  that  species,  the  azygous  area  is  cut  off  from 
the  vault,  and  in  this  species  it  is  connected  with  the  vault. 

Found  by  Dr.  M.  N.  Elrod  in  the  St.  Louis  Group,  at 
Lanesville,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 
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BATOCRINUS  JESSICC,   n.    Sp. 

PlcUe  I,  Fig.  27,  azygmts  view  of  a  specimen  with  basals  (xmd  part 

of  first  radials  broken  off;  Fig.  28^  summit  of  same;  Fig. 

29,  basal  view  of  same  specimen;  Fig-  30.  lower 

part  of  the  cal^  of  what  is  believed  to  be 

another  specimen;  Fig.   31,   azygous 

view  of  what  is  supposed  to  be  a 

cast  of  the  same  species;  Fig. 

32,  basal  view  of  the  cast. 

Species  medium  size.  Calyx  somewhat  bell-shaped,  tmncated 
below,  cylindrical,  in  the  region  of  the  first  primary  radials, 
and  then  rapidly  expands  to  the  free  arms  and  is  deeply 
notched  in  the  interradial  areas.  The  secondary  radials  project 
horizontally  beyond  the  interradial  areas.  The  plates  are  plain 
and  smooth.     Column  round  and  small.     Columnar  canal  minute. 

The  basals  are  about  twice  as  wide  as  high  and  form  a  low 
cup  slightly  beveled  at  the  ba^l  sutures  and  having  a  small 
basal  rim.  It  bears  an  hemispherical  depression,  radiately  lined, 
for  the  insertiod  of  the  column.  The  diameter  of  the  column 
is  about  half  the  diameter  of  the  basal  disc.  The  first  radials 
are  about  as  Ions:  as  wide,  three  hexagonal  and  two  heptagonal. 
They  stand  nearly  vertical  on  the  basals  and  form  a  round 
cylinder.  Second  radials  comparatively  very  small,  quadrangu- 
lar, from  one-half  wider  to  twice  as  wide  as  high.  Third  pri- 
mary radials  of  unequal  size,  larger  than  the  second  primary 
radials,  three  heptagonal,  one  hexagonal,  one  pentagonal,  axil- 
lary and  each  bears  on  each  superior  sloping  side  two  secondary 
radials.  Each  second  secondary  radial,  in  four  of  the  rays,  is 
channeled  by  two  ambulacral  furrows,  which  gives  four  ambu- 
lacral  openings  to  the  vault,  in  each  of  these  rays,  without  the 
existence,  apparently  at  least,  not  only  as  shown  by  the  speci- 
men preserving  the  plates  but  by  the  cast  also,  of  any  tertiary 
radials.  In  the  ray  opposite  the  azygous  area  there  are  also 
two  secondary  radials  (only  one  is  shown  in  the  illustration, 
because  the  other  is  broken  off  from  the  specimen),  but  there 
are  only  two  ambulacral  ojjenings  to  the  vault.  There  are, 
therefore,  eighteen  ambulacral  openings  to  the  vault  in  this 
si>ecies. 

All  of  the  interradial  areas  connect  with  the  vault.  In  each 
retrular  interradial  area  there  are  five  plates.  One  of  moderate 
size  in  the  first  range,  two  small  ones  in  the  second  range  and 
two  elongated  plates  in  the  third  range  that  curve  over  between 
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the  secondary  radial  plates  and  connect  with  the  plates  of  the 
vault.  There  are  eight  or  more  plates  in  the  azygous  area. 
The  first  one  is  in  line  with  the  first  primary  radials  and  of 
about  the  same  size.  It  is  followed  by  a  range  of  three  plates 
and  above  the  plate  on  the  left  there  is  a  small  intercalated 
plate,  and,  above  these,  there  are  three  plates  that  connect 
with  the  plates  of  the  vault.  In  fact,  they  interlock  with  the 
plates  of  the  vault  so  that  there  is  no  distinct  line  between  the 
plates  of  the  calyx  and  those  belonging  to  the  vault.  There 
is  also  a  minute  plate  intercalated  above  the  second  range  on 
the  right,  as  shown  on  the  specimen  preserving  the  plates, 
but  it  is  not  indicated  on  the  cast.  There  is  a  little  difference, 
in  the  upper  part  of  the  azygous  areas,  between  the  cast  and 
the  specimen  having  the  plates,  and  the  cast  indicates  nine 
plates  in  the  area;  but,  on  the  whole,  we  think  the  cast  be- 
longs to  this  species. 

The  vault  is  convex  and  is  covered  with  convex  polygonal 
plates  and  bears  a  central  proboscis  that  is  broken  off  from  our 
specimens.  The  cast  shows  the  ambulacral  channels  are  flat- 
tened on  the  superior  side,  but  have  a  depth  equal  to  the  flat- 
tened diameter.  The  ambulacral  openings  are  within  the  mar- 
gin of  the  stellate  projections  of  the  radials  and  appear  to  be 
directed  upward,  notwithstanding  that  the  lower  side  of  the 
radials  is  projected  horizontally,  and  the  cast  shows  the  am- 
bulacral openings  to  be  directed  horizontally. 

This  is  a  very  distinct  and  peculiar  species  that  can  hardly 
be  compared  with  any  other.  It  would  seem  to  be  as  near  B. 
aaiericus  as  to  any  other  species,  though  that  species  has 
twenty  arms,  rounded  basals,  and  altogether  different  regular 
areas  and  azygous  area. 

Pound  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller.  The  spe- 
cific name  is  intended  as  a  compliment  to  the  accomplished 
daughter  of  R.  A.  Blair,  who  has  assisted  her  father  so  much 
in  collecting  and  making  known  the  fauna  of  the  Chouteau  and 
Burlington  Groups  of  Missouri. 
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BATOCRINUS  SOLITABIUS,  H.  Sp. 

Plate  II,  Fig.  6,  side  view;  Fig.  9,  azygaus  view;  Fig.  10^  summit 

of  same  specimen,  part  of  the  vauU  is  gone;  Fig.  11,  basal 

view  of  same,  part  of  the  flange  is  broken  off 

of  the  basal  plates- 

This  species  is  above  medium  size,  somewhat  urn-shaped  or 
latemiform,  and  possesses  remarkably  large  flanging  basal 
plates,  such  as  have  been  made  a  generic  character  for  Eretmo- 
cnnus,  but  more  than  half  of  the  vault  is  preserved  and  there  is 
no  evidence  of  a  proboscis,  or  even  of  an  azygous  orifice,  though 
the  plates  are  preserved  from  the  azygous  side  straight  back  to  a 
small,  convex,  central  plate,  shown  in  figure  10.  The  calyx  is 
very  broadly  truncated  at  the  base  and-  expands  but  little  and 
very  gradually  above.  The  diameter  is  about  one-fourth  more 
than  the  height.  The  radial  series  are  more  prominent  than  the 
interradial  areas,  in  consequence  of  which,  the  latter  appear  to 
be  somewhat  flattened.  The  plates  are  either  convex  or  nodose. 
The  column  appears  to  have  been  comparatively  small. 

The  basal  plates  form  a  thin,  broad,  concave  disc,  the  depth  of 
the  concavity  is  nearly  equal  to  their  height,  and,  in  the  center  of 
the  concavity,  there  is  a  concave  depression  for  the  insertion  of 
the  small  column.  The  first  primary  radials  are  unequal  in  size, 
from  two  to  three  times  as  wide  as  high,  each  bears  a  tranverse, 
cuneiform  node,  three  hexagonal,  two  heptagonal.  Second  pri- 
mary radialG  about  three  times  as  wide  as  high,  quadrangular. 
Third  primary  radials  one-half  larger  than  the  second,  nodose, 
pentagonal,  axillary,  and  support  on  each  upper  sloping  side  two 
secondary  radials,  the  last  ones  of  which  are  axillary  and  sup- 
port on  each  upper  sloping  side  two  tertiary  radials.  This  is 
the  structure  of  two  rays  and  of  one- half  of  each  of  two  other 
rays,  one  of  which  is  opposite  the  azygous  area,  we  believe, 
therefore,  that  all  of  the  rays  are  substantially  alike  and  that  the 
species  bears  twenty  arms  and  twenty  ambulacral  openings  to 
the  vault. 

None  of  the  interradial  areas  connect  with  the  vault.  In  the 
regular  interradial  areas  there  are  three  plates,  one  large  nodose 
plate  followed  by  two  small  ones.  In  the  azygous  area  there 
are  seven  plates,  the  first  one  is  in  line  with  the  first  primary  ra- 
dials and  nearly  as  large,  it  is  followed  by  three  plates,  in  the 
second  range,  and  three  plates  in  the  third  range,  which  are  cut 
off  from  the  vault  by  the  union  of  the  tertiary  radials  above  them 
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More  than  half  of  the  vault  is  preserved  in  our  specimen.  It 
is  elevated  over  the  arm  openings  and  gently  convex  centrally. 
The  plates  are  polygonal,  the  smaller  ones  convex,  and  the 
larger  ones  nodose.  The  central  plate  is  nodose,  and  surrounded 
by  seven  plates.  The  plates  are  preserved  from  the  central 
plate  to  the  middle  of  the  azygous  area  and  there  are  no  indica- 
tions bf  an  orifice  or  proboscis.  Evidently  there  is  no  proboscis, 
in  the  species,  and  if  an  orifice,  it  was,  in  our  specimen,  out  of 
the  normal  position.     No  ovarian  pores  are  visible. 

This  is  a  peculiar  species  so  different  in  form  and  all  specific 
characters  from  others  that  no  comparison  is  necessary  to  be 
made  with  any  of  them. 

Found  by  C.  S.  Hodgson,  in  the  Burlington  Group,  in  Adams 
county  Illinois,  and  now  in  the  collection  of  S.  A.  Miller. 

AGARICOCRINUS  HODGSONI,   n.    Sp. 

Plaie    J,  Fig.   17,   basal   view;  Fig,    18,  summit  view;  Fig,   19, 
azygcyas  side  view;  Fig,  20,  view  opposite  the  azygotis  area. 

Species  robust  and  medium  or  above  medium  size.  Calyx 
slightly  convex  in  the  lower*  part,  but  depressed  in  the  region 
of  the  third  radials.  Outline  ovate.  Plates  thick,  more  or  less 
convex,  and  part  of  them  subspinous.  Arm  openings  directed 
below  a  horizontal  line. 

Basals  form  an  hexagonal  disc  about  one-half  wider  than  the 
diameter  of  the  column,  that  contains  a  moderately  concave 
depression,  radiately  lined  near  the  margin  for  the  attachment 
of  the  column.  The  columnar  canal  is  small  and  cinquefoil. 
The  first  primary  radials  are  the  largest  plates  in  the  calyx,  a 
little  wider  than  long,  three  hexagonal,  two  heptagonal.  All 
of  them  are  sculptured,  so  as  to  be  pyramidal,  the  apices  ex- 
tending below  the  basals  so  that  a  specimen  laid  upon  a  table 
will  rest  upon  these  plates  and  the  point  of  the  first  azygous 
plate.  Second  primary  radials,  quadrangular,  transversely 
convex,  about  three  times  as  wide  as  long.  Third  primary 
radials  very  little,  if  any,  larger  than  the  second,  transversely 
convex,  pentagonal,  axillary,  and,  in  three  of  the  rays,  sup- 
port on  each  upper  sloping  side  two  secondary  radials,  which 
gives  to  each  of  these  rays  two  arms.  On  the  distal  side  of 
each  third  primary  radial  adjoining  the  azygous  area  there  are 
two  secondary  radials,  and  on  the  proximal  side  a  single  sec- 
ondary radial,  which  is  axillary  and  supports  upon  the  distal 
superior  sloping  side  a  single  tertiary  radial,  and  on  the  prox* 
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imal  side  two  tertiary  radials,  which  gives  to  each  of  these 
rays  three  arms.  There  are,  therefore,  in  this  species  twelve 
arms.  The  last  tertiary  and  secondary  radial,  in  each  series, 
is  highly  convex  and  the  convexity  extends  below  that  of  the 
secondary  radial  and  third  primary  radial  below  it,  which 
leaves  a  circular  depression  between  the  first  primary  radials 
and  the  last  secondary  and  tertiary  radials.  The  margin  of 
the  calyx  thus  seems  to  hang  down  and  the  ambulacral  open- 
ings are  exposed,  in  a  basal  view,  while  they  cannot  be  seen 
in  a  summit  view. 

There  are  three  plates  in  each  regular  interradial  area,  the 
first  one  rests  between  the  superior  sloping  sides  of  the  first 
primary  radials  and  extends  up  between  the  first  secondary 
radials.  It  is  followed  by  two  narrow  elongated  plates  that 
connect  with  two  plates  belonging  to  the  vault.  The  first  asy- 
gous  plate  is  in  line  with  the  first  primary  radials,  nearly  as 
large  and  heptagonal.  It  is  followed  by  three  plates  in  the 
second  range,  the  middle  one  being  the  larger  and  extending 
to  a  plate  belonging  to  the  vault  On  each  side  of  the  su- 
perior end  of  this  middle  plate  there  is  an  elongated  narrow 
plate  abutting  the  first  tertiary  radial  and  extending  to  the 
plates  of  the  vault.  There  are,  therefore,  six  plates  ia  the 
azygous  area  belonging  to  the  calyx. 

The  vault  is  only  moderately  convex,  and  is  covered  with 
large,  polygonal,  tumid  plates  that  hang  over  the  margin  so 
as  to  hide  the  ambulacral  openings  from  a  summit  view.  At 
the  margin  of  the  azygous  area  there  is  an  elliptical,  bulbous 
prominence  that  shows  no  indication  of  having  an  orifice,  from 
an  azygous  side  view;  but  on  the  top  of  it  there  is  a  small 
opening  partly  surrounded  by  small  plates.  The  orifice  is  ir- 
regular and  an  examination  of  it  leads  to  the  inference  that  it 
was  covered  by  small  plates.  Indeed,  there  can  be  little 
doubt  about  it;  and,  if  the  orifice  was  not  closed,  by  small 
plates,  it  was  minute  and  not  the  kind  one  would  expect  to 
find  in  such  a  robust  species. 

This  is  a  strongly  marked  species,  so  diiferent,  in  all 
aspects,  from  those  hitherto  described,  that  no  comparison  will 
aid  in  distinguishing  it. 

Found  by  C.  S.  Hodgson,  in  whose  honor  we  have  proposed 
the  specific  name,  in  the  Burlington  Group,  in  Adams  county, 
Illinois,  and  now  in  the  collection  of  §.  A.  Miller, 
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AGARICOCUINUS  ILLINOISENSIS,   n.    sp. 

• 

Plate  J,  Fig.  21,  basal  view:  Fig.  22,  summit  view;  Fig.  23,  cwff- 

gous  side  view. 

Species  medium  or  rather  below  medium  size.  Calyx  very 
low,  moderately  concave  in  the  region  of  the  basals  and  first 
primary  radials,  then  gradually  rounds  over  on  the  radial 
series,  which  are  produced  nearly  on  a  level,  while  the  plates 
curve  up  in  the  interradial  areas.  The  concavity  at  the  place 
of  attachment  of  the  column  is  about  on  a  level  with  the  dor 
sal  side  of  the  last  secondary  radials.  The  outline  of  the  calyx 
is  pentagonal  with  slightly  concave  sides  for  the  depressed  in- 
terradial areas.  Plates  thick,  smooth  or  granular.  Ambulac- 
ral  openings  elongated,  directed  upward  and  not  visible  in  a 
basal  view.     Column  medium  size. 

Basals  form  an  hexagonal  disc  that  is  nearly  or  quite  covered 
by  the  column.  The  first  primary  radials  are  elongated,  trans- 
versely concave  to  correspond  with  the  basal  concavity,  three 
hexagonal  and  two  heptagonal.  Second  radials  much  smaller 
than  the  first,  quadrangular,  and  from  one-half  wider  to  twice 
as  wide  as  long.  Third  primary  radials  shorter  and  wider  than 
the  second,  pentagonal,  axillary,  and  support  on  each  upper 
sloping  side  three  secondary  radials,  the  last  one  of  which 
commences  the  double  series  of  arm  plates,  but  the  inner  half 
connects  with  a  plate  belonging  to  the  vault  that  separates  the 
ambulacral  canals,  and,  therefore,  does  not  belong  to  the  free 
arms.  There  are  only  ten  arms  in  this  species,  and  t-en  arm 
openings  to  the  vault.  The  arms  evidently  consist  of  the 
usual  double  series  of  plates  united  by  a  zigzag  suture. 

There  is  one  regular  interradial  in  each  area.  It  is  elongated 
and  has  nine  sides.  It  rests  between  the  short  superior  lateral 
sides  of  the  first  primary  radials,  separates  the  primary  and 
secondary  radials  and  connects  its  superior,  narrow  elongation, 
by  a  short  truncated  end,  with  a  plate  belonging  to  the  vault, 
midway  between  the  arms,  at  the  top  of  the  calyx.  The  first 
azygous  plate  is  in  line  with  the  first  primary  radials  and  of 
the  same  general  form,  though  longer  and  narrower,  and  of 
course  heptagonal.  It  is  followed  by  three  plates,  in  the  sec- 
ond range,  the  lateral  ones  are  short  and  heptagonal,  the  mid- 
dle one  is  elongated,  hexagonal  and  unites  its  superior  trun- 
cated end,  with  a  plate  belonging  to  the  vault,  midway  between 
the  arms,  at  the  top  of  the  calyx.  The  vault  is  low,  most 
convex  centrally,  and  the  pentagonal  outline,  at  the  margin, 
—4 
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becomes  obsolete  toward  the  center.  The  capacity  of  the  vault 
is  less  than  that  of  the  shallow*  calyx.  The  vault  bears  a 
rather  large,  convex,  central  plate  and  is  otherwise  covered 
with  small  and  less  convex  polygonal  plates.  The  large  tumid 
plates  that  usually  extend  from  the  arms  to  the  summit  in  this 
genus,  do  not  characterize  this  species.  The  azygous  orifice  is 
not  elevated  or  situated  on  a  tumid  swelling,  as  is  usual  in 
this  genus,  but  is  surrounded  by  small  plates  and  a  short  side 
of  the  large  central  plate. 

The  depressed,  short  body,  pentagonal  outline  of  the  calyx, 
small  plates  of  the  vault,  single  interradials,  four  azygous 
plates  and  ten  arms  are  features  that  distinguish  this  species 
from  all  others.  There  is  no  described  species,  from  the  Bur- 
lington Group,  with  which  it  can  be  said  to  have  much  re- 
semblance, but  in  its  short  body  and  general  form  it  partakes 
of  the  character  of  A.  blairt,  from  the  Chouteau  limestone, 
though  the  latter  has  only  nine  arms,  is  subquadrate  in  out- 
line, and  has  more  plates  in  the  azygous  and  regular  areas 
than  this  species  has.  It  cannot  be  mistaken  for  any  other 
described  species. 

Found  by  C.  S.  Hodgson,  in  the  Burlington  Group,  in  Adams 
county,  Dlinois,  and  now  in  the  collection  of  S.  A.  Miller. 

AMPHORACRINUS  BLAIRI,   U.    Sp. 

PUxte  J,  Ftg.  45,  basal  view;  Fig.  46,  same  magnified  two  diamelers\ 
Fig,  47,  summit  view;  Fig.  48,  same  magnified  two  diameters; 
Fig.  49,  azygous  side;  Fig,  50,  same  magnified  two  diam- 
eters.   It  will   he  observed  thai  one  of  the  rays  ad- 
joining  the  azygous  area    is  injured,  so  it 
is  not  shown  in  the  illustrations. 

Species  very  small.  Calyx  broadly  rounded  below,  bowl- 
shaped,  or  somewhat  hemispherical.  About  twice  as  wide  as 
high.     Surface  of  test  granular.     No  radial  ridges. 

Basals  form  an  hexagonal  disc  one-half  wider  than  the 
diameter  of  the  column.  First  primary  radials  about  as  long 
as  wide,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  smaller  than  the  first,  a  little  wider  than  long,  hexag- 
onal. Third  primary  radials  somewhat  smaller  than  the  sec- 
ond, j>entagonal,  axillary  and  suppoi't  on  each  upper  sloping 
side  a  single  secondary  radial,  which  gives  to  each  ray  two 
arm  o]>enings  to  the  vault.  There  are,  therefore,  ten  arms  in 
this  sixH*ies.     The  secondary  radials  are    directed    horizontally 
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and  stand  out  their  full  length  from  the  interradial  areadv 
The  cast  shows  only  a  single  secondary  radial  but  the  test 
preserves  two  before  the  arms  are  fairly  free. 

The  first  regular  interradial  is  larger  than  a  second  primary 
radial,  hexagonal,  and  followed  by  two  somewhat  smaller 
plates  in  the  second  range,  and  by  two  still  smaller  ones  in 
the  third  range,  that  separate  the  first  secondary  radials  and 
unite  with  the  plates  of  the  vault.  The  first  azygous  plate  is 
in  line  with  the  first  primary  radials  and  quite  as  large.  It  is 
followed  by  three  plates  in  the  second  range,  four  in  the  third 
range,  and  two  in  the  fourth  range,^  that  unite  with  the  plates 
of  the  vault. 

The  vault  is  quite  evenly  convex,  covered  with  polygonal 
plates,  and  bears  a  submarginal  azygous  orifice. 

There  is  no  described  species  very  closely  resembling  this 
one  and,  therefore,  no  comparison  with  any  of  them  is  neces- 
sary to  distinguish  it. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller.  The 
specific  name  is  in  honor  of  the  collector.  After  the  illustra- 
tions were  drawn  from  a  cast,  we  received  a  specimen  pre- 
serving the  plates,  from  F.  A.  Sampson,  of  Sedalia,  but  as 
the  plates  are  small  and  not  ornamented  the  illustrations  are 
about  the  same  as  if  drawn  from  the  test  itself. 

MEGISTOCRINUS  INDIANENSIS,   n.    Sp. 

Plate  II,  Fig.  i,  basal  view;  Fig.  2,  summit  view;  Fig.  5,  azygous 
side  view.    Some  of  the  sutures  are  obscure  and  are  not 

shown  in  the  illustrations. 

Species  large.  We  have  a  specimen  one  half  larger  than  the 
one  illustrated.  The  capacity  of  the  vault  in  some  specimens 
is  greater  than  that  of  the  calyx.  Calyx  broadly  basin  shaped, 
slightly  concave  about  the  basal  plates,  from  two  and  a  half 
to  three  times  as  wide  as  high,  not  constricted  below  the  arms 
but  continuing  to  expand  as  far  as  the  free  arms,  which  are 
directed  nearly  horizontally  or  upward  at  au  angle  of  less  than 
twenty  degrees.  Surface  ornamentation  of  the  plates  not  pre- 
served in  any  of  our  specimens.  Column  moderate  size  and 
having  a  large,  slightly  cinque  foil  canal. 

Basal  plates  form  an  hexagonal  disc  about  one-fourth  wider 
than  the  diameter  of  the  column.  The  first  primary  radials 
are  unequal  in  size;  those  abutting  a  single  basal  are  hexagonal, 
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and  those  abutting  on  two  basals  heptagonal.  They  are  not 
visible  in  a  side  view.  The  second  primary  radials  are  as 
large  as  the  first,  hexagonal,  and  differ  considerably  in  sise. 
The  third  primary  radials  are  also  unequal  in  size,  as  large 
as  the  first  or  second,  three  heptagonal,  two  hexagonal,  axillary, 
and,  in  the  ray  on  each  side  of  the  azygous  area  and  in  the 
ray  opposite  the  azygous  area,  bear  on  each  upper  sloping 
side  a  single  secondary  radial,  which  is  axillary,  and  supports 
on  each  upper  sloping  side  two  tertiary  radials,  which  gives 
to  each  of  these  rays  four  arms.  In  one  of  the  lateral  rays 
the  third  primary  radial  bears  upon  each  upper  sloping  side 
three  secondary  radials,  which  gives  to  it  two  arms.  In  the  other 
lateral  ray,  the  third  primary  radial  supports,  on  one  superior 
sloping  side,  three  secondary  radials,  and  on  the  other  a  single 
secondary  radial,  which  is  axillary  and  supports  on  each  upper 
sloping  side  two  tertiary  radials,  which  gives  to  it  three  arms. 
There  are,  therefore,  seventeen  arms  and  seventeen  ambulacral 
openings  to  the  vault  in  this  species. 

In  each  regular  interradial  area  there  are  eight  plates,  the 
first  one  is  hexagonal,  rests  between  the  upper  sloping  sides 
of  the  first  primary  radials,  separates  the  second  primary  ra- 
dials and  is  followed  by  two  plates  nearly  as  large  in  the  sec- 
ond range,  three  in  the  third  range  and  two  in  the  fourth 
ronge,  that  separate  the  arms  and  unite  with  the  plates  of  tiie 
vault.  There  is  one  plate  in  each  of  the  intersecondary  radial 
areas  that  connects  with  the  vault,  except  in  the  two-armed 
lateral  ray  where  the  secondary  radials  unite.  The  azygous 
area  is  large  and  contains  twenty-one  plates.  The  first  one  is 
in  line  with  the  first  primary  radials  and  of  the  same  sise,  it 
is  followed  by  three  somewhat  smaller  plates,  In  the  second 
range,  five  plates,  in  the  third  range,  five  plates,  in  the  fourth 
range,  four  plates,  in  the  fifth  range,  and  three  plates,  as  near 
as  can  be  determined,  in  the  sixth  range,  that  unite  with  the 
plates  of  the  vault. 

The  vault  is  broadly  convex  over  the    central    part  and  am- 
bulacral channels  and  depressed    toward  the  margin  in  the  in- 
terradial areas.      There  is  a  small  spine  bearing  plate    in    the 
center  of  the  vault,  and  one  over    the  junction  of  the  ambula; 
oral  channels  in  each  of  the  five  radial  series.     The  plates  are 
ures  too    indistinct,  over  part  of  the  vault  of 
distinguish    them.      The   azygous    orifice  ifl 
with    numerous   plates   and    subcentral.     It 
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was  slightly  elevated,  but  the  summit  is  injured  in  all  of  our 
specimens.  There  are  no  ovarian  pores  shown,  in  any  of  our 
specimens. 

This  is  the  only  species  of  Megistocnnus  bearing  seventeen 
arms  so  far  as  known,  and,  therefore,  need  not  be  compared 
with  any  other  to  distinguish  it.  It  would  seem  to  be  most 
nearly  related  otherwise  to  M.  expanaus. 

Found  by  Greo.  K.  Greene,  in  the  Hamilton  Group,  near 
Charleston,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

STEGANOCRINUS  SPERGENENSIS,  n.  Sp. 

Plate  II J  Fig,  4y  azygous  view;  Fig.  5,  oppoMe  view;  Fig.  6^  hcual 

view;  Fig.  7,  summit  view. 

Species  medium  or  above  medium  size.  Calyx  obpyramidal, 
rather  broadly  truncated,  pentagonal,  aUd  stelliform,  as  seen 
from  above,  in  consequence  of  the  horizontal,  rigid  extension 
of  the  five  radial  series.  The  abrupt,  horizontal  extension  of 
the  radial  series  commences  at  the  top  of  the  third  primary 
radials,  which  commence  curving  .  outward  from  the  calyx, 
while  the  interradial  areas  begin  to  curve  gently  in,  toward 
the  vault.  Plates  thick,  very  nodose  and  pyramidal.  They 
are  sculptured  so  as  to  depress  the  angles  of  the  plates. 
Column  largo  and  round. 

Basal  s  form  an  hexagonal  cup,  more  than  twice  as  wide  as 
high.  Plates  stand  upright,  and  each  extends  a  cuneiform  end 
below  the  end  of  the  column.  Each  plate  is  more  than  twice 
as  wide  as  high  and  longitudinally  furrowed  on  the  surface, 
and  the  sutures  are  beveled.  The  first  radials  are  the  largest 
plates  in  the  body,  and  each  one  is  furrowed  from  the  central 
node  toward  the  angles  and  the  basal  plates  below.  A  little 
longer  than  wide,  three  hexagonal,  two  heptagonal.  Second 
primary  radials  less  than  half  as  large  as  the  first,  sculptured 
in  like  manner,  wider  than  long,  and  hexagonal.  Third  primary 
radials  a  little  smaller  than  the  second,  curve  outward  so  as  to 
sharpen  the  angles  of  the  pentagonal  calyx,  heptagonal  axillary, 
and  support  on  each  upper  sloping  side  a  single  secondary  ra- 
dial which  is  axillary  and  supports  on  each  upper  sloping 
side  the  tertiary  radials.  The  tertiary  radials  are  preserved  as 
far  as  the  third  plate,  in  our  specimen,  and  to  this  extent  and 
doubtless  for  several  plates  beyond  they  are  consolidated  in 
each  series  so  as  to  leave  no  free  arms.    The  two  third  radials 
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in  the  middle  of  each  series  are  axillai*y  and  bear  quaternary 
radials.  There  are,  therefore,  thirty  arms  and  thirty  ambula- 
cral  openings  to  the  vault  in  this  species,  as  shown  by  our 
specimens. 

The  interradial  areas  all  graduate  up  into  the  vault  and  over 
the  ambulacral  channels  so  as  to  leave  no  evidence  of  any  di- 
viding line  between  the  vault  and  calyx.  In  the  regular  areas, 
one  large  plate  is  followed  by  two,  in  the  second  range,  three, 
in  the  third  range,  and  five,  in  the  fourth  range,  that  connect 
with  the  plates  of  the  vault.  In  the  azygous  area  the  first 
plate  is  in  line  with  the  first  primary  radials  and  like  them, 
except  somewhat  smaller.  It  is  followed  by  two  plates,  in  the 
second  range,  three,  in  the  third  range,  five,  in  the  fourth 
range,  and  eight,  in  the  fifth  range  that  connect  with  the 
plates  of  the  vault.  This  area  is  very  wide  between  the  pro- 
jecting radial  series. 

The  vault  is  elevated  over  the  ambulacral  channels  so  that  a 
transverse  section  of  the  radial  series  is  subquadrate.  It  is 
convex  toward  the  center  where  it  bears  a  proboscis.  It  is 
covered  with  convex,  polygonal  plates,  of  very  unequal  size. 
No  ovarian  pores  have  been  detected. 

This  species  is  from  rocks  of  a  higher  geological  range  than 
any  heretofore  described,  but  a  true  Steganocrinua,  however, 
distantly  related  to  other  species. 

Found  by  Dr.  M.  N.  Elrod,  in  the  St.  Louis  Group,  at  Sper- 
gen  Hill,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

STROTOCRINUS  ORNATUS,    n.    Sp. 

Plate  II,    Fig,    12,   azygous   view;  Fig.    13,   right   lateral  view; 

Fig,  14,  summit  view. 

Species  rather  below  medium  size,  as  shown  by  our  speci- 
mens. Calyx  moderately  truncated  below,  obconoidal  as  high 
as  the  top  of  the  third  primary  radials,  and  then  abruptly  ex- 
panded, in  the  form  of  a  flattened  rim,  that  cuts  off  all  con- 
nection of  the  interradial  areas  with  the  vault,  as  is  usual  in 
this  genus.  Primary  radials  transvesly  nodose,  interradiala 
nodose,  and  surface  of  all  of  them  radiately  sculptured;  above 
the  primary  radials,  the  radial  ridges  are  somewhat  angular  at 
first  but  rounded  above, 

Basals  wider  than  high,  stand  upright,  deeply  beveled  at 
the  sutures  and  each  extends  a  cuneiform  end  below  the  point 
of  the  columnar  attachment.     First  primary    radials    about 
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long  as  wide,  three  hexagonal,  two  heptagonal.  Second 
primary  radials  about  two-thirds  the  size  of  the  first,  hexagonal, 
and  nearly  as  long  as  wide.  Third  primary  radials  almost  as 
large  as  the  second,  hexagonal,  axillary,  and  support  on  each 
upper  sloping  side  a  single  secondary  radial,  which  is  axillary, 
and,  in  two  of  the  rays,  one  of  which  adjoins  the  azygous 
area,  and  the  other  a  lateral  ray  on  the  same  side,  bears  upon 
each  proximal  side  a  single  tertiary  radial  and  upon  each 
distal  side  two  tertiary  radials,  which  gives  to  each  of  these 
rays  four  arms.  In  the  other  three  rays  the  distal  side  of 
each  secondary  radial  bears  two  tertiary  radials  and  the 
proximal  side  bears  a  single  tertiary  radial  which  is  axillary 
and  bears  upon  each  superior  sloping  side  a  quaternary  radial, 
which  gives  to  each  of  these  rays  six  arms.  There  are,  there- 
fore, twenty-six  arms  in  this  species. 

There  are,  in  each  of  four  of  the  regular  interradial  areas, 
seven  plates,  one  in  the  first  range,  two  in  the  second,  two  in 
the  third,  and  two  in  the  fourth.  In  the  other  area  there  are 
eight  plates.  The  last  four  plates  are  very  small.  In  the  azy- 
gous area  there  are  eleven  plates.  The  first  one  is  in  line  with 
the  first  primary  radials  and  about  the  same  size.  It  is  fol- 
lowed by  two  plates,  in  the  second  range,  three,  in  the  third, 
three,  in  the  fourth,  and  above  these,  there  are  two  very  small 
plates.  The  three  plates,  in  the  fourth  range,  are  much  smaller 
than  those  in  the  third  range.  There  are  no  inter-secondary 
plates. 

Vault  .moderately  convex,  composed  of  numerous  convex, 
polygonal  plates,  and  bears  a  small  nearly    central    proboscis. 

In  describing  this  genus  Meek  &  Worthen  (5  111.,  347,)  in- 
cluded as  typical  S.  pernmbrosus  and  8.  liraius  and  showed 
that  they  had  the  structure  of  AciinocrinuSy  **Up  to  the  divi- 
sion of  the  rays,  but  with  the  body  comparatively  long  and 
narrow  below,  and  the  secondary  and  other  succeeding  sup- 
plementary radials,  brachial  and  intermediate  pieces,  connected 
laterally  all  around,  and  spreading  out  horizontally  far  beyond 
the  limits  of  the  body  so  as  to  form,  with  the  flat  or  much 
depressed  vault,  a  broad,  more  or  less  distinctly  ten-angled 
disc,  from  the  margins  of  which  the  numerous  .  long,  slender 
arms  arise,  without  bifurcating  after  becoming  free."  It  will 
be  seen  that  this  arrangement  cuts  off  the  interradial  areas 
from  the  vault  and  presents  a  structure  of  the  calyx  above  the 
third  radials  fundamentally  different  from  that  of  Aclinocrinus, 
They  said  further  that: 
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''Some  of  the  species,  such  as  &  perumbrastiSy  have  bat  a 
very  small  simple  opening  situated  subcentrally,  or  more  or 
less  excentrically  toward  the  anal  side,  and  penetrating  ihe 
flattened  vault  obliquely,  so  as  to  be  directed  fonvard  or  away 
from  the  anal  side;  while  others,  like  S.  Uraius^  have  a  long 
erect,  subcentral  tube,  or  so-called  proboscis,  sometimes  re- 
cur\'ed  at  the  end." 

Wachsmuth  &,  Springer  proposed  to  divide  this  genus  and 
make  &  lirains  the  type  of  a  new  genus  which  they  called 
Teleiocrinus,  which  differs  from  8.  perumbrosus^  in  no  other 
respect,  than  that  pointed  out  above  by  Meek  &  Worthen.  In 
other  words  the  genus  Teleiocrinus  is  to  be  distinguished  from 
Slroiocrinns^  upon  the  elevation  of  the  azygous  opening.  If 
the  opening  is  at  the  top  of  the  vault  it  is  Slrotocrinit9^  but  if 
it  is  elevated  the  height  of  a  plate  it  is  Teleiccrinus;  and  so  if 
it  IS  elevated  one- fourth  of  an  inch  or  half  an  inch,  or  an  inch 
or  more  it  is  still  Teleiocrinus.  This  method  of  nomenclature 
we  do  not  appi*ove.  We  have  shown,  elsewhere,  that  the  pres- 
ence or  absence  or  form  of  a  proboscis,  in  BcUocrinuSy  is  not 
of  generic  importance  and  the  same  is  true  throughout  the 
AdinocrinidcB.  The  genera  must  be  distinguished  by  the  calyx. 
Therefore,  after  having  given  the  subject  our  besc  considera- 
tion, we  conclude  that  Teleiocrinus  must  be  regarded  as  a  syn- 
onym for  Stfx>iocrinu8. 

The  sx^ecies  here  under  consideration  is  a  Stroiocrinus,  as  the 
genus  was  defined  by  Meek  &  Worthen,  and  the  simple  fact 
that  it  has  a  small  proboscis  will  not  take  it  out  of  that  genus. 
It  is  the  only  species  thus  far  defined  having  twenty-six  arms' 
and  will  be  readily  distinguished  from  all  others  by  the  arm 
formula  and  interradial  areas. 

Pound  in  the  Burlington  Group,  near  Burlington,  Iowa,  and 
now  in  the  collection  of  S.  A.  Miller. 

ACTINOCRINUS  JESSIE.*:,    n.    Sp. 

FUiie  Ily    Fig.  15,  azygous  side;  Fig.  16,  opposite  view. 

Species  large.  Calyx  obconoidal,  regularly  expanding  from 
the  column,  about  one-fourth  wider  than  high.  Surface  beau- 
tifully sculi)tured  so  as  to  make  each  plate  more  or  less 
obi)yramidal  from  a  central  node.  No  radial  ridges.  Column 
not  large. 

Basal s  form  an  expanding  cup,  they  project  a  little  below 
the  point  of  columnar  attachment  with  the  margins  notched  so 
as  to  form  a  trilobed   base,    which  is  concave  for    the    attach- 
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ment  of  the  column,  and  the  top  is  one-half  wider  than  the 
diameter  at  the  base.  The  plates  are  about  twice  as  wide  as  high, 
and  the  sutures  are  broadly  beveled.  A  delicate  angular  ridge 
extends  from  the  bottom  of  each  plate  to  the  middle  of  each 
side  of  the  adjoing  radials.  First  primary  radials  the  largest 
plates  in  the  calyx,  a  little  wider  than  long,  three  hexagonal, 
two  heptagonal.  The  central  node  is  high,  transverse,  and 
from  it  a  delicate  angular  ridge  radiates  to  the  middle  of  each 
side  of  each  adjoining  plate.  When  viewed  from  below  these 
high,  transverse  nodes  obscure  the  view  of  the  plates  above. 
Second  primary  radials  about  half  as  large  as  the  first  and  or- 
namented in  the  same  way.  The  one  on  the  left  of  the  azy- 
gous  area  is  pentagonal,  the  others  are  hexagonal.  The  third 
primary  radials  are  smaller  than  the  second  and  ornamented 
in  the  same  way.  Three  are  hexagonal,  one  heptagonal  and 
one  pentagnal.  The  heptagonal  plate  and  one  of  the  hexago- 
nal plates  are  truncated,  at  the  summit,  by  an  inter-secondary 
plate.  In  the  other  areas  the  inter- secondary  plates  do  not 
abut  upon  the  third  primary  radials.  They  are  axillary  and 
support  on  each  superir  lateral  side  a  single  secondary  radial, 
which  is  ornamented  like  the  radials  below,  and  is  axillary  and 
supports  on  each  upper  sloping  side  a  single  tertiary  radial. 
The  tertiary  radials  are  also  ornamented  like  the  radials. 
This  is  a  feature  common  to  every  plate  in  the  calyx,  except 
the  nodes  become  more  pointed  and  less  transversely  elongated 
as  they  approach  the  free  arms.  There  are,  therefore,  twenty 
arms  and  twenty  ambulacral  openings  to  the  vault  in  this 
species. 

All  the  interradial  and  intersecondary  areas  connect  their 
plates  with  the  plates  of  the  vault.  In  the  intersecondary 
areas  there  are  two  narrow  plates,  one  following  the  other,  the 
last  one  extending  to  the  vault.  The  number  of  regular  inter- 
radials  varies  in  the  different  areas  from  five  to  seven.  In  an 
area  having  five  plates  there  is  one  plate  in  the  first  range, 
two  in  the  second,  one  in  the  third  and  one  in  the  fourth.  In 
another  area  having  six  plates,  there  are  two  plates  in  the 
third  range,  and  in  an  area  having  seven  plates,  there  are  two 
plates  in  the  third  range  and  two  in  the  fourth  range.  In  the 
azygous  area  there  are  nine  plates.  The  first  one  is  in  line 
with  the  first  primary  radials  and  about  as  large.  It  is  fol- 
lowed  by  two    plates  in    the  second    range,  two    in  the    third 
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range,  then  one  small  sunken  square  plate  and  one  nodose 
plate,  and  above  these  two  plates  that  unite  with  the  plates  of 
the  vault. 

This  species  is  distinguished  by  its  general  form  and  snrfaoe 
ornamentation  from  all  other  described  species.  It  is  again 
distinguished  by  having  all  the  interradial  and  intersecondary 
radials  connected  with  the  vault,  and  bearing  twenty  arms.  A 
basal  view  will  distinguish  it  from  ail  other  species. 

Found  in  the  Burlington  Group,  at  Sedalia,  Missouri,  by 
Miss  Jessie  Blair,  an  accomplished  scholar  and  student  of 
Geology,  for  whom  we  have  proposed  the  specific  name. 

Family  POTERIOCRINIDiE. 

ZEACRINUS  PECULIARIS,   n.    Sp. 

Pkiie  Ify  Fifj.  /7,  azygaus  area  on  the  leff^  specimen  compressed; 
Fig.  18^  opposite  side  of  the  same  compressed  speci- 
men; Fig.  19^  basal  view  of  same. 

Species  rather  above  medium  size,  and  when  not  compressed 
elongate-elliptical  in  outline.  Calyx  very  low.  Columnar  cayity 
rather  deep.  Surface  finely  granular.  Column  small,  round 
and  having  a  minute  columnar  canal. 

Basal  plates  within  the  calyx,  the  hollow  conical  cavity  be- 
ing filled  with  the  end  of  the  column.  Subradials  have  rather 
acute  superior  angles  but  they  are  not  visible  in  a  lateral  view. 
First  radials  only  a  little  wider  than  long,  the  inferior  angles  ex- 
tend into  the  columnar  cavity,  the  plates  exi>and  to  the  superior 
lateral  angles  and  are  truncated  the  entire  width  above  for  the 
support  of  the  second  primary  radials.  Three  are  pentagonal, 
and  the  two  adjoining  the  azygous  area  are  hexagonaL  They 
are  separated  from  the  second  primary  radials  externally  by 
slightly  gaping  sutures.  The  second  primary  radials  are  a  lit- 
tle shorter  than  the  first,  but  wider  as  they  continue  the  same  rate 
of  expansion  jwssessed  by  the  first  as  far  as  the  sui^erior  lat- 
eral angles.  Three  are  pentagonal,  the  one  on  the  left  of  the 
azygous  area  hexagonal,  and  these  four  are  axillary  and  sup- 
ix>rt  on  each  superior  sloping  side  the  secondary  radials;  but 
in  the  ray  opposite  the  azygous  area  there  are  three  primary 
radials.  consequently  the  second  one  is  quadrangular.  It  is 
alxiut  two  and  a  half  times  as  wide  as  long.  The  third  one  is 
smaller  than  the  second,  jDentagonal,  axillary  and  supports  on 
tht*  upper  sloping  sides  secondary  radials.      In  the  ray  on  the 
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right  of  the  azygous  area  there  are  three  secondary  radials  in 
the  proximal  series  and  four  in  the  distal  series.  Each  lateral 
ray  is  constructed  in  the  same  way.  In  the  ray  on  the  left  of 
the  azygous  area,  there  are  three  secondary  radials,  in  the 
proximal  series,  and  five  in  the  distal  series.  In  the  ray  op- 
posite the  azygous  area  there  are  four  secondary  radials  in 
each  series.  The  last  secondary  radial,  in  each  series,  is  ax- 
illary. The  proximal  tertiary  rays  do  not  bifurcate.  They  are 
composed  of  subquadrate  plates,  thirty  of  which  are  preserved, 
in  some  of  the  rays,  in  our  specimen,  before  they  are  broken 
off.  The  distal  tertiary  rays  bifurcate,  in  four  instances,  on 
the  sixth  plate  and  in  the  other  six  rays  on  the  fifth  plate. 
This  arrangement  gives  to  each  ray  six  arms,  or  thirty  arms 
in  the  species. 

In  the  azygous  area  there  are  five  plates,  the  first  truncates 
a  subradial  diagonally,  separates  the  first  primary  radials  and 
supports  two  plates  above.  The  second  truncates  an  angle  of  a 
first  primary  radial,  instead  of  a  subradial,  as  is  usual  in  this 
genus.  It  is  hexagonal,  abuts  the  second  and  third  primary 
radials  on  the  left,  the  third  azygous  plate  on  the  right  and 
supports  the  fourth  azygous  plate.  The  third  is  smaller  and 
abuts  upon  the  first,  second  and  third  primary  radials  on  the 
right.  The  fourth  is  the  largest  in  the  area  and  extends  to 
the  third  secondary  radials.  The  fifth  presents  a  triangular 
face  with  the  superior  angle  as  high  as  the  stimmit  of  the 
first  tertiary  radials. 

This  species  is  distinguished  by  the  shape  of  the  body,  num- 
ber of  secondary  radials,  thirty  arms,  and  peculiar  azygous 
area.     It  cannot  be  mistaken  for  any  other  species. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Kaskaskia  Group, 
in  Pulaski  county,  Kentucky,  and  now  in  the  collection  of  Wm. 
P.  E.  Gurley. 

ZEACRINUS  DOVERENSIS,    U.    Sp.     , 

Plaie  II J  Fig.  20;  azygous  side  view;  Fig.  21,  opposite  view;  Fig.  22 y 
basal  view.     The  specimen  is  slightly  compressed  laterally. 

Species  medium  size  and  elongate- elliptical  in  outline.  Calyx 
truncated  below.  Surface  granular.  Column  small,  round,  and 
having  a  minute  central  canal. 

Basal  plates  within  the  calyx,  the  hollow  conical  cavity 
being  filled  with  the  end  of  the  column.  Subradials  have  an 
acute  superior  angle  visible    in    a  lateral    view.     First    radials 


nearly  twice  as  wide  as  long,  the  lateral  sides  expand  to  the 
superior  lateral  angles,  truncated  the  entire  width  above  for 
the  support  of  the  second  primary  radials.  from  which  they 
are  separated  externally  by  a  slightly  gaping  suture.  All  are 
l^entagonal.  The  second  primary  radials  in  four  of  the  rays 
are  shorter  than  the  first,  pentagonal,  axillary,  and  support  cm 
the  superior  sloping  sides  the  secondary  radials.  In  the  ray 
opposite  the  azygous  area  there  are  four  primary  radials,  the 
second  and  third  are  quadrangular,  but  the  third  is  only  about 
half  as  lai^re  as  the  second,  and  the  fourth  is  short,  pentagonal, 
axillary  and  supports  the  secondary  radials.  In  the  proximal 
ray  on  the  left  of  the  azygous  area  and  in  one  of  the  lateral 
rays  on  the  same  side  there  are  three  secondary  radials,  in 
the  other  eight  rays  there  are  four  secondary  radials.  The 
last  secondary  radials  are  pentagonal,  axillary,  and  suf^port 
the  tertiary  radials.  There  are  only  four  tertiary  radials  {Nne- 
sf^rved  in  any  of  the  rays  in  our  specimen,  and  hence  our 
specimen  shows  only  twenty  arms  in  the  species.  Possibly, 
the  distal  series  in  each  ray  may  divide. 

There  are  seven  plates  in  the  azygous  area.  The  first  one 
is  pentagonal,  rests  between  the  superior  sloping  sides  of  two 
subradials  and  below  the  first  primary  radial  on  the  right. 
The  second  truncates  a  subradial  and  is  heptagonal.  The  third 
is  heptagonal  and  abuts  the  two  primary  radials  and  one  sec- 
ondary radial  on  the  right.  The  fourth  is  quadrangular,  small, 
and  rests  on  the  second.  The  fifth  is  the  largest  plate  in  the 
area  and  rests  between  the  superior  lateral  sides  of  the  third 
and  fourth  plates.     The  sixth  is  smaller  and  rests  on  the  fifth. 

The  seventh  is  a  small,  triangular  plate  at  the  top  of  the 
area,  between  the  tertiary  primary  radials. 

This  species  is  distinguished  by  the  general  form,  numbcar  of 
primary  radials,  in  the  ray  opposite  the  azygous  area,  number 
of  secondary  radials.  in  the  different  areas,  and  by  the  number 
of  plates  in  the  azygous  area.  These  characters  will  distinguish 
the  species  from  all  others. 

Found  by  Dr.  M.  X.  Eh^od  in  the  Kaskaskia  Group,  at 
Dover  Hill.  Indiana,  and  now  in  the  collection  of  Wm.  P.  EL 
Gurlev. 
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ZEACRINUS   KENTUCKIENSIS,    n.    Sp. 

Plate  II,    Fig.    23,  basal  view,  showing  ihe  inferior  pari  of  ihe 

azjigous  area;  Fig,  24,  view  opposite  the  azygous  area, 

ihe  specimen  is  a  little  compressed. 

Species  rather  above  medium  size  and  when  not  compressed 
elongate-elliptical  in  outline.  Calyx  very  low  and  columnar 
cavity  deep.  Surface  finely  granular.  Column  small  and 
round. 

Basal  plates  within  the  calyx,  the  hollow  conical  cavity 
being  filled  with  the  end  of  the  column.  Subradials  have  acute 
superior  angles,  but  they  are  not  visible  in  a  side  view,  though 
they  curve  up  out  of  the  columnar  cavity.  First  radials  about 
one- half  wider  than  long  and  form  a  rounded  base  upon  which 
a  specimen  may  be  made  to  stand.  The  inferior  angles  extend 
slightly  into  the  columnar  cavity,  the  plates  expand  to  the 
superior  lateral  angles  and  are  truncated  the  entire  width 
above  for  the  support  of  the  second  primary  radials,  from 
which  they  are  separated,  externally,  by  a  wide  gaping  suture. 
Each  one  of  them  is  pentagonal.  The  second  primary  radials 
are  much  shorter  than  the  first,  four  of  them  are  pentagonal, 
axillary,  and  support  on  each  superior  sloping  side  the  sec- 
ondary radials;  but  in  the  ray  opposite  the  azygous  area  there 
are  three  primary  radials;  the  second  one  is  short  and  quad- 
rangular, and  the  third  one  is  smaller  than  the  second,  pentagonal, 
axillary,  and  supports  on  each  upper  sloping  side  secondary 
radials.  In  one  of  the  rays,  on  the  left  of  the  azygous  area, 
and  in  one  of  the  lateral  rays,  on  the  right  of  the  azygous 
area,  there  are  four  secondary  radials,  and  in  each  of  the 
other  eight  series  there  are  only  three  secondary  radials.  In 
the  ray  opposite  the  azygous  area  the  proximal  tertiary  rays 
do  not  bifurcate,  but  the  distal  rays  divide  on  the  fourth 
plate,  which  gives  to  this  ray  six  arms.  In  the  ray  on  the 
left  of  the  last  one  described,  as  may  be  seen  in  the  illustra- 
tion, the  distal  tertiary  series  bifurcate  on  the  fourth  plate 
and  the  distal  ones,  in  the  quaternary  series,  bifurcate  on  the 
fifth  plate,  which  arrangement  gives  to  this  ray  eight  arms. 
The  ray  on  the  right  of  the  azygous  area  is  constructed  like 
the  last  one  described  and  bears  eight  arms.  The  other  two 
rays  are  injured  in  the  superior  part,  but  as  far  as  preserved, 
they  are  like  the  two  last  described.  There  is  little  doubt, 
therefore,  that  the  species  bears  thirty-eight  arms. 
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There  are  six  plates  in  the  azygous  area.  The  first  is  elon- 
gated, pentagonal,  rests  between  the  superior  sloping  sides  of 
two  subradials  and  the  inferior  sloping  side  of  the  first  pri- 
mary radial  on  the  right.  The  second  truncates  a  subradial 
adjoins  the  two  primary  radials  on  the  left,  and  the  first  and 
third  on  the  right  and  supports  the  fourth  above.  It  is  a  small 
hexagonal  plate.  The  third  is  heptagonal  and  about  the  size 
of  the  second.  The  fourth  and  fifth  plates  rest  on  the  second 
and  third  and  are  about  the  same  size.  The  sixth  plate  is  the 
lai^^^st  plate  in  the  area,  triangular,  and  extends  its  superior 
angle  to  the  lower  side  of  the  third  tertiary  radials. 

This  species  is  distinsruished  by  it-s  general  form,  by  the 
number  a^d  structure  of  its  thirty  eight  arms  and  by  the  six 
plates  in  the  azygous  area. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Kaskaskia  Group,  in 
Pulaski  county,  Kentucky,  and  now  in  the  collection  of  Wm. 
F.  E.  Gurley. 

BARYCRINUS  ELRODI,   n.    Sp. 

Plate  II,  Fig.  25,  azygous  view;  Fig.    26.   basal   view;  Fig.   27, 

view  opposite  the  azygous  area. 

Species  large  and  plates  remarkably  thick.  Calyx  rapidly 
expanded,  broadly  bowl-shaped,  one-half  wider  than  high. 
Plates  very  tumid  and  radiately  sculptured  so  as  to  leave  an 
angular  ridge  directed  to  the  middle  of  the  side  of  each  abut- 
ting plate. 

Basals  form  a  low  ex^ianding  cup.  The  column  is  large  and 
covers  the  bottom  of  the  basal  cup.  The  columnar  canal  is 
very  large  and  jientalobate.  A  furrow  arises  at  the  summit  of 
each  first  primary  radial  and  descending  slowly  widens  and 
deejiens  to  the  lower  surface  of  the  basal  cup.  Subradials 
large  nearly  as  long  as  wide,  radiately  furrowed  toward  each 
angle  and  toward  the  middle  of  the  basal  plates,  so  as  to  leave 
two  angular  ridges  extending  to  the  basal  plate  below  and  one 
to  the  middle  of  eai^^h  side  of  iho  adjai^ont  plates.  First  radial 
the  largest  plates  in  the  calyx,  wider  than  high.  Two  rounded 
ridges  arise  at  the  lower  eiigo  of  the  facet  for  the  second  ra- 
dials on  eai*h  plate  and  extend  to  the  middle  of  the  adjacent 
sides  of  the  subradials.  The  plaies  are  arcuately  depressed 
laterally  si>  as  to  leave  the  lateral  sutures  at  the  bottom  of  the 
furrow  or  ci>ncavity.  There  is  a  bnxul,  ixmcave  facet,  extend- 
ing nearly  the  entire  width  of   each  plate    and    depressed  ont- 
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wardly,  at  an  an^le  of  about  forty  degrees  below  a  horizontal 
line,  for  the  second  radials.  The  superior  lateral  sides  come 
together,  at  the  sutures,  so  as  to  form  a  slight  angle. 

The  first  azygous  plate  broadly  truncates  a  subradial.  It  is 
subquadrate  in  outline,  but  slightly  expands  upward.  It  is  a 
little  wider  than  high. 

The  general  form,  low  basals,  single  azygous  plate,  thick 
plates  and  surface  ornamentation  readily  distinguish  this  spe- 
cies from  all  others. 

Found  by  Dr.  M.  N.  Elrod,  in  whose  honor  the  specific  name 
is  given,  in  the  St.  Louis  Group,  at  Spergen  Hill,  Indiana,  aijd 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

POTERIOCRINUS  PULASKIENSIS,   n.    Sp. 

Plate  III,  Fig.  26,    azygous  side;  Fig.  27,  opposite  side,  showivg 
two  plates,  in  two  of  the  arms,  above  the  first  radials. 

Species  medium  size.  Calyx  broadly  truncated,  and  conoidal 
above  or  like  the  frustum  of  a  cone.  Plates  convex  and  su- 
tures depressed,  at  the  angles,  and  a  pore  penetrates  the  calyx, 
at  every  angle,  in  the  same  manner  that  they  do  in  P.  broad- 
headi;  though  then  do  not  seem  to  be  any  pores  between  the 
angles  as  in  that  species.  Diameter  a  little  more  than  the 
height. 

Basals  short  and  truncated  by  the  column.  Subradials  large 
and  about  as  long  as  wide,  three  hexagonal,  two  heptagonal. 
First  radials  about  one- fourth  wider  than  long,  truncated  the 
entire  width  above  and  separated  from  the  second  plates  by  a 
gaping  suture.  Second  radials  short.  Third  radials  in  the  two 
rays  opposite  the  azygous  area  short  and  axillary.  Indicating 
that  there  are  ten  arms  in  this  species. 

The  first  azygous  plate  is  nearly  as  large  as  a  subradial, 
rests  between  the  superior  sloping  sides  of  two  subradials,  sep- 
arates two  first  radials  and  supports  the  second  and  third  azy- 
gous plates  which  makes  the  plate  hexagonal,  though  only 
slightly  truncated  by  the  third  azygous  plate.  The  second  azy- 
gous plate  is  only  a  little  more  than  half  as  large  as  the  first. 
The  third  plate  is  not  preserved  in  our  specimen. 

This  is  an  extraordinary  species  that  does  not  require  a  com- 
parison with  any  other  for  the  purpose  of  distinguishing  it. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Kaskaskia  Group, 
in  Pulaski,  county,  Kentucky,  and  now  in  the  collection  of 
Wm.  F.  E.  Gurley, 
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Family  DOLATOCRINIDiE. 

DOLATOCRINUS   INDIANENSIS,   n,    Sp. 

PlcUe    III,    Fig.    i,   basal  view;  Fig.  2,    summit  view,    azygous 

side  an  ihe  left;  Fig.  3,  azygotis  side  view. 

Species  large.  Calyx  subhemisphericalj^very  broadly  trun- 
cated and  "slightly  concave  on  the  lower  side,  and  constricted 
below  the  arms.  Very  small  radial  ridges.  Central  nodes 
small  Q^.Jthe. radial  ridges  and  inconspicuous  or.  obsolete  qn 
the  Qjfher.  plates.  Radiating  lines  from  the  central  part  of  each 
plate  numerous,  but  small.  Column  round  and  having  a  large 
cinquefoii  columnar  canal  that  occupies  more  than  half  its 
diameter. 

Basal  plates  form  a  pentagonal  disc  a  little  depressed  below 
the  central  part  of  the  surrounding  radials  and  having  a 
diameter  about  one  third  more  than  the  diameter  of  the 
column.  First  primary  radials  from  one-third  to  one-half 
wider  than  long  and  subequal  in  size.  Second  primary  radials 
nearly  twice  as  wide  as  long,  quadrangular.  Third  primary 
radials  expand  slightly  to  the  superior  lateral  angles.  They 
are  nearly  twice  as  wide  as  long,  pentagonal,  axillary,  and  in 
the  rays  on  each  side  of  the  azygous  area  and  in  the  ray  op- 
posite the  azygous  area  bear  upon  each  superior  sloping  side 
a  single  secondary  radial,  w^hich  is  axillary  and  bears  upon 
each  upper  sloping  side  a  single  tertiary  radial,  which  gives 
to  each  of  these  rays  four  arms.  In  one  of  the  lateral  rays 
the  third  primary  radial  bears  uix)n  one  superior  sloping  side 
two  secondary  radials  and  upon  the  other  a  single  secondary 
radial,  which  is  axillary  and  bears  upon  each  upper  sloping 
side  a  single  tertiary  radial.  This  ray,  therefore,  has  three 
arms.  In  the  other  lateral  ray  the  third  primary  radial  bears 
upon  each  upper  sloping  side  two  secondary  radials  that  give 
to  it  two  arms.  There  are,  therefore,  in  this  species  seventeen 
arms,  and  seventeen  ambulacral  openings  to  the  vault,  all  of 
w^hich  are  directed  upward. 

The  azygous  area  is  like  the  other  areas  or  so  near  like 
them  that  it  is  hard  to  distinguish  any  difference.  The  first 
interradials  are  the  largest  plates  in  the  calyx,  have  nine  sides, 
and  are  broadly  truncated  above  for  the  second  interradials. 
The  second  interradials  are  about,  or  less  than,  half  as  large  as 
the  first,  and  are  followed  by  a  single  plate  less  than  Jialf  as 
lar^re  as  the  second,  and  which  unites  with  two  elongated 
plates  belonging  to  the  vault. 
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The  vault  is  slightly  convex  toward  the  central  part  and 
equally  as  much  depressed  in  the  interradial  areas  toward  the 
margin.  The  plates  are  large,  but  the  sutures  are  too  indis- 
tinct, in  our  specimen,  to  allow  the  artist  to  trace  them,  be- 
sides, the  surface  is  so  eroded  as  not  to  preserve  the  surface 
ornamentation.  The  subcentral  azygous  orifice  is  excentric 
from  the  azygous  side,  which  is  well  shown  in  figure  2  and 
presents  a  peculiarity  rarely  seen  in  a  crinoid.  There  are 
twenty  ovarian  pores  situated  close  to  the  ambulacral  open- 
ings; one  on  each  side  of  the  double  arm  openings  and  one  on 
each  side  of  the  single  arm  openings. 

The  arrangement  of  the  arms,  in  this  species,  is  different 
from  that  in  D\  belluhis  and  D.  aureahis,  where  each  of  three 
rays  bear  three  arms  and  the  other  two  bear  four  arms  each, 
beside  important  differences  in  form  and  surface  ornamentation. 
These  are  the  only  species  that  have  been  described  that  bear 
seventeen  arms,  and  it  is  quite  unnecessary,  therefore,  to  make 
further  comparisons. 

Pound  by  G^o.  K.  Greene,  in  the  Hamilton  Group,  near 
Charlestow^n,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

DOLATOCRINUS  ARGUTUS,   n.    sp. 

Plaie  Illy  Fig,  4,  basal  view;  Fig.  5,  azygous  side;  Fig.  6,  summH 

view. 

Species  rather  below  medium  size.  Calyx  bowl- shaped,  sub- 
pentagonal,  concave  below;  radial  ridges  broadly  rounded; 
plates  highly  convex  and  slightly  radiately  ridged  toward  the 
margins.     Column  small  and  round. 

Basal  disc  pentagonal,  depressed;  the  basal  plates  are  within 
the  cavity  of  the  calyx,  in  the  form  of  a  hollow  cone,  and  the 
end  of  the  column  tills  the  hollow  cone  in  the  superior  part, 
and  leaves  the  basal  disc,  at  the  base  of  the  cone,  one-half 
wider  than  the  diameter  of  the  column.  First  primary  radials 
about  as  long  as  wide,  abruptly  bent  in  the  middle,  the  lower 
part  forming  part  of  the  basal  concavity  and  the  superior  part 
curving  as  abruptly  upward.  The  central  part  of  the  plates 
are  tumid  rather  than  nodose  and  the  calyx  will  rest  on  the 
tumid  elevations.  Second  radials  quadrangular,  a  little  wider 
than  long  and  sides  nearly  parallel.  Third  primary  radials 
about  twice  as 'wide  as  high,  rather  smaller  than  the  second 
primary  radials,  pentagonal,  axillary  and  support  upon  each 
superior  sloping  side  two  secondary  radials.  The  second  sec- 
—6 
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ondary  radials  are  smaller  than  the  first  and  the  arms  in  each 
radial  series  are  drawn  close  together,  leaving  wide  interradial 
spaces.  There  are  only  ten  ambulacral  openings,  in  this 
species,  and  they  are  directed  upward  so  as  to  be  hardly  visi- 
ble in  a  side  view.  The  second  secondary  radials  are  broken 
away  from  some  of  the  rays  in  the  specimen  illustrated. 

The  first  regular  inteiTadials  are  the  largest  plates  in  the 
body,  except  the  first  azygous  plate,  longer  than  wide,  and 
have  nine  sides.  They  are  most  tumid  at  the  upper  third. 
The  second  regular  interradials  are  about  one-third  as  large  as 
the  first,  heptagonal,  and  the  two  superior  sides  unite  with 
two  elongated  plates  belonging  to  the  vault  and  the  two  short 
superior  lateral  sides  unite  with  small  plates  that  form  part  of 
the  covering  for  the  ambulacral  channels.  The  azygous  area 
is  larger  than  the  regular  interradial  areas  and  the  first  plate 
is  the  largest  in  the  body.  It  is  followed  by  three  plates  in 
the  second  range,  the  two  lateral  ones  being  small  and  quad- 
rangular, while  the  middle  one  is  large  and  heptagonal.  The 
lateral  plates  each  abut  upon  a  small  plate  that  forms  part  of 
the  covering  of  an  ambulacral  channel,  and  the  middle  one 
abuts  upon  two  of  these  plates  and  upon  two  elongated  plates 
that  belong  to  the  vault. 

The  vault  is  very  slightly  convex  and  is  depressed  in  the 
interradial  areas  and  bears  a  short  subcentral  proboscis.  It  is 
covered  by  two  circles  of  plates  and  two  or  three  small  inter- 
calated ones.  The  plates  appear  to  have  been  granular. 
There  are  ten  ovarian  apertures;  one  on  each  side  of  each  pair 
of  arms  and  near  the  ambulacral  openings. 

This  species  most  resembles  Z).  bnlbaceus,  but  differs  in  form 
by  being  less  globular,  wider  in  proportion  to  its  height,  in 
having  a  shallower  concavity  below  and  less  elevated  vault. 
But  the  most  distinctive  difference  is  in  the  azygous  areas.  In 
p.  bnlbaceus  the  azygous  area  is  like  the  regular  areas  and 
has  only  one  plate,  in  the  second  range,  while  in  this  species 
the  areas  are  very  different,  and  there  are  three  plates  in  the 
second  range.  In  this  species  there  are  ten  ovarian  pores,  and 
in  that  species  none  have  been  discovered.  There  is  also  some 
difference  in  the  surface  ornamentation,  so  that  the  two  species 
cannot  be  mistaken  for  each  other. 

Pound  in  the  Hamilton  Group,  at  Charlestown,  Indiana,  and 
now  in  the  collection  of  Mr.  J.  F.  Hammell,  of  Madison,  Indi* 
ana. 
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DOLATOCRINUS   BELLARUGOSUS,   n.    Sp. 

Plate   Illy    Fig.  7,  basal  view;  Fig.   8,    side  view,  azygous  ared 

on  the  left;  Fig.  9,  summit  view. 

Species  below  medium  size  and  elegantly  sculptured.  Calyx 
hemispherical^  trnncat^ftd  below,  and  expanding  to  the  free 
arms.  Radial  ridges  consist  of  spn^'H  round  ridges  crossing 
the  centraTpart  of  the  .Elates_and  bearing  sharp,  elongated 
nodes  in  tne  middle  part  of  each  plate.  They  are  not  trans- 
verse as  m"  D.  hellulus.  The  surface  is  ornamented  with  very 
numerous  radiating  lines  that  bear  sharjp  sm£|^^  nQdQS^  There 
are  ^o^enlf aT  nodes  on  the  interradials.  Column  round, 
medium  size  and  bears  a  lafg^Hnquelfoir,"^lumnar  canal. 

Basal  plates  form  a  pentagonal  y^'one-fourth  wider  than 
the  diameter  of  the  column,  at  the  surface,  and  extend 
up  into  the  calyx,  in  the  form  of  a  hollow  cone,  which  is 
filled  with  the  end  of  the  column.  First  primary  radials  wider 
than  long  and  subequal  in  size.  Second  primt^ry  radials  from 
one-half  wider  to  twice  as  wide  as  long,  quadrangular.  Third 
primary  radials  expand  to  the  superior  lateral  angles,  larger 
than  the  second  primary  radials,  about  one-half  wider  than 
long,  pentagonal,  axillary,  and,  in  one  of  the  rays,  on  the  left 
lateral  side,  and,  in  the  one  on  the  right  of  the  azygous  area, 
bear  upon  each  superior  lateral  side  a  single  secondary  radial, 
which  is  axillary  and  supports  upon  each  upper  sloping  side 
two  tertiary  radials,  which  gives  to  each  of  these  rays  four 
arms.  In  each  of  the  other  three,  rays,  the  third  primary 
radial  bears  upon  one  upper  sloping  side  three  secondary 
radials,  and  upon  the  other  one  secondary  radial,  which 
is  axillary  and  supports  upon  each  superior  sloping  side 
two  tertiary  radials.  In  the  ray  on  the  left  of  the  azygous  area, 
it  is  the  proximal  side  of  the  third  primary  radial  that  bears 
only  secondary  radials,  while  the  distal  side  bears  the  tertiary 
radials,  which  is  contrary  to  the  usual  structure  of  crinoids. 
There  are,  therefore,  three  arms  in  each  of  three  rays.  The 
species  has  seventeen  ambulacral  openings  to  the  vault,  all  of 
which  are  directed  upward,  though  the  last  tertiary  and  sec- 
ondary radials  are  directed  outward  so  that  each  radial  series 
extends  above  the  interradial  areas. 

The  azygous  area  is  like  the  others  except  slightly  wider 
between  the  arms.  The  first  interradials  are  the  largest  plates 
in  the  calyx,  have  nine  sides  and  are  broadly  truncated  above 
for  the  second  interradials.     The  second   interradials  are   less 
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than  one-fourth  as  large  as  the  first  and  extend  about  to  the 
top  of  the  calyx.  Each  one  is  followed  by  a  smaller  plate 
that  abuts,  each  side,  against  a  small  plate,  that  covers  part 
of  the  ambulacral  channel  and  in  front  unites  with  two 
elongated  plates  belonging  to  the  vault. 

The  vault  is  very  slightly  convex,  depressed  in  the  inter- 
radial  are<ftS,  toward  the  margin,  so  that  each  radial  series 
stands  out  prominently,  and  bears  a  short  subcentral  proboscis. 
The  sutures  between  tne  plates  are  partly  obliterated  in  our 
specimen,  so  the  artist  has  not  attempted  to  show  any  of 
the  plates.  There  is  a  very  small  ovarian  aperture  close  to 
the  ambulacral  opening  on  each  side  of  each  pair  of  arms  and 
on  each  side  of  each  single  arm.  which  gives  to  the  species 
twenty  ovarian  apertures. 

This  species  differs  from  D,  bellulus,  which  it^most  resembles, 
m  many  minor  particulars  and  in  some  of  specific  importance. 
It  is  smaller,  shorter  in  proportion  to  its  width,  the  radial 
series  stand  out  more  prominently,  at  the  summit,  and  the 
vault  is  less  elevated.  The  nodes  are  longitudinally  elongated 
on  the  surface  of  this  species,  and  transversely  elongated  on 
Z>.  bellulus,  and  the  rest  of  the  surface  ornamentation  quite  as 
different,  notwithstanding  the  resemblance  in  some  particulars. 
In  D.  bellulus  each  of  the  arms  adjoining  the  azygous  area 
bears  four  arms,  in  this  species  the  right  one  bears  four  arms 
and  the  left  one  three  arms.  In  this  species,  the  ray  on  the 
left  of  the  series  opposite  the  azygous  area  bears  four  arms, 
and  the  corresponding  ray  in  D.  bellulus  bears  only  three 
arms.  There  are  other  differences  but  these  are  sufficient  to 
distinguish  the  species. 

Pound  by  J.  F.  Hammell  in  the  Hamilton  Group,  near 
Charlestown.  Indiana,  and  now  in  the  collection  of  Wm.  P.  El. 
Gurley. 

DOLATOCRINCS  CHARLESTOWNENSIS,     n.    Sp. 

Plate  III^  Fig.  10,  basal  vietc;  Fig.  11.  summit  view;  Fig.  12, 

azygous  side  view. 

Species  medium  or  above  medium  size  and  handsomely  sculp- 
tured. .Qalyx  subhemispherical  or  subcylindrical,  broadly  trun- 
cated at  the  base  and  constricted  below  the  arms.  Rounded 
radial  ridges  have  more  or  less  elongateil  nodes  at  the    center 


of  the  plates.  Small  ridges  radiate  from  near  the  center  of  the 
plates,  but  they  do  not  commence  at  the  nodes  or  radial  ridges. 
A  smooth  space  is  left  between  the  radial  ridges  and  the  com- 
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mencement  of  these  radiating  ridges,  and  the  radiating  ridges 
do  not  commence  at  a  node  on  the  interradial  plates.  The 
column  is  round  and  has  a  very  large  cinque  foil  columnar 
canal. 

Basal  piates  form  a  hollow  cone  within  the  cavity  of  the 
calyx.  The  column  fills  the  cone  so  that  the  diameter  of  the 
column  is  nearly  equal  to  the  diameter  of  the  pentagonal  basal 
disc.  First  primary  radials  nearly  as  long  as  wide  and  sub- 
equal,  in  size.  Second  primary  radials  quadrangular  and 
nearly  as  long  as  wide.  Third  primary  radials  expand  to  the 
superior  lateral  angles.  They  are  considerably  larger  than  the 
second,  pentagonal,  axillary,  and  in  one  of  the  lateral  rays 
bears  upon  each  upper  sloping  side  a  single  secondary  radial 
which  is  axillary  and  bears  upon  each  superior  sloping  side 
two  tertiary  radials  which  gives  to  this  ray  four  arms.  In  the 
other  lateral  ray,  the  third  primary  radial  supports  upon  each 
superior  sloping  side  three  secondary  radials,  which  gives  to 
it  only  two  arms.  In  the  rays  on  each  side  of  the  azygous 
area  and  in  the  ray  opposite  the  azygous  area,  the  third  pri- 
mary radial  supports  upon  one  of  its  superior  lateral  sides 
three  secondary  radials,  and  upon  the  other  a  single  secondary 
radial,  which  is  axillary,  and  supports  upon  each  upper  slop- 
ing side  two  tertiary  radials,  which  arrangement  gives  to 
each  of  these  three  rays  three  arms.  There  are,  therefore, 
fifteen  arms,  in  this  species.  Upon  the  right  side  of  the  azy- 
gous area  the  third  primary  radial  supports,  uj^on  its  proxi- 
mal iSide,  three  secondary  radials;  but  on  the  left  side  of  the 
azygous  area,  it  is  the  distal  side  of  the  third  primary  radial, 
that  supports  the  three  secondary  radials. 

The  azygous  area  is  like  the  other  interradial  areas.  The 
first  interradials  are  pentagonal  and  much  smaller  than  they 
generally  are,  in  specimens  of  the  same  size,  in  this  genus. 
They  are  broadly  truncated  above  for  the  second  interradials. 
The  second  interradials  are  about  two- thirds  as  large  as  the 
first  and  are  followed  by  a  much  smaller  plate  in  the  third 
range,  that  separates  the  arms  and  unites  with  two  large  and 
elongated  plates  that  belong  to  the  vault. 

The  vault  is  only  slightly  convex,  and  equally  as  much  de- 
pressed, in  the  interradial  areas,  toward  the  margin.  It  is 
covered  by  two  circles  of  plates  and  a  few  intercalated  ones, 
the  surface  of  which  is  covered  with  granules  and  small  nodes. 
It  bears  a  small  subcentral  proboscis  which  seems  to  be  com- 
plete in  the  si>ecimen   illustrated.      There  is    a    small    ovarian 
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ap>erturc  on  each  side  of  each  pair  of  arms  and  on  each  side 
of  each  single  arm,  which  gives  to  the  species  twenty  ovarian 
apertures.  Some  of  the  sutures  on  the  vault  of  our  specimen 
are  not  distinct,  and  for  that  reason  the  artist  has  not  drawn 
all  the  plates. 

Only  two  species  bearing  fifteen  arms  have  been  heretofore 
described  (D.  canadeitsis  and  D.  iriadaciylus)  and  they  have  so 
little  resemblance  to  this  species  that  it  would  be  idle  to  make 
any  comparison.  It  is,  of  course,  unnecessary  to  compare  it 
with  any  other  described  species,  because  the  arm  formula 
alone  distinguishes  it. 

Pound  by  J.  F.  Hammell,  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  P.  E. 
Gurley. 

DOLATOCRINUS  C.ELATCS,    n.    Sp. 

Plate  in.  Fig.  13,  basal  view;  Fig.  14,  side  view;  Fig.  15,  sum- 
mil   view,  the  sutures  cannot  he  traced  and  hefice  the 

plates  are  not  shown. 

Si>ecies  below  medium  size  and  elegantly  sculptured.  Calyx 
hemisperical,  rounding  from  below  and  expanding  to  the  f ree^ 
arms.  SEarp  angidar  radial  ridges  bearing  long  shMp  nodes, 
in  the^ISdlejpart  of  each  plate.  The  surface  is  further  orna- 
mented by  a  long  sharp  node,  in  the  central  part  of  each  first 
interradial,  and  by  numerous  radiating  lines  from  the^^eutcaL 
part  of  each  plate,  from  two  to  four  lines  to  each  abutting 
plate.  Column  round,  large,  and  having  a  large,  cinque  foil 
canal. 

Basal  plates  form  a  pentagon,  less  than  one-fourth  wider 
than  the  diameter  of  the  column  at  the  surface,  and  extend  up 
into  the  calyx,  in  the  form  of  a  hollow  cone,  which  is  filled 
with  the  end  of  the  column.  First  primary  radials  a  little 
wider  than  long,  subequal  in  size,  and  the  calyx  will  rest  on 
the  points  of  the  central  noiles  on  these  plates.  Second  pri- 
mary radials  very  little  wider  than  long,  quadra«gular.  Third 
primary  radials  not  any  longer  than  the  second,  expand  to  the 
superior  lateral  angles,  pentagonal,  axillary,  and  in  three  of 
the  I'ays  sup|)ort  on  each  U]>per  sloping  side  a  single  cecond- 
ary  radial,  which  is  axillary  and  supports  on  each  upper  slop- 
ing side  two  tertiary  radials,  which  arrangement  gives  to  each 
of  these  rays  four  arms.  In  the  other  two  rays  the  third  pri- 
mary radials  support  on  each  suj^erior  sloping  side   three  sec- 
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ondary  radials,  which  gives  to  each  of  these  rays  two  arms. 
There  are,  therefore,  sixteen  arms  and  sixteen  ambulacral 
openings  to  the  vault  in  this  species. 

The  interradial  areas  are  substantially  alike.  The  area  be- 
tween the  two  armed  rays  is  slightly  more  bulged  than  the  other 
areas,  and  the  first  plate  is  somewhat  larger  than  it  is  in  the 
others,  which  indicates  that  it  is  the  azygous  area.  The  first 
interradials  are  the  largest  plates  in  the  body,  have  nine  sides, 
and  are  broadly  truncated  above  for  tlie  second  interradials. 
The  second  interradials  are  short  and  wide  and  the  superior 
part  curves  in  and  unites  with  the  plates  of  the  vault. 

The  vault  is  only  slightly  convex  over  the  central  part  and 
radial  areas,  and  is  very  much  depressed  toward  the  margin, 
in  the  interradial  areas,  so  that  the  radial  areas  stand  up  and 
project  beyond  the  margin  of  the  calyx  and  have  the  ambula- 
cral openings  directed  upward,  The  plates  over  the  junction 
of  the  ambulacral  canals  bear  nodes  and  the  other  plates  are 
tubercular,  but  our  specimens  show  them  somewhat  eroded 
and  the  sutures  between  the  plates  can  only  be,  in  part, 
traced,  and  for  those  reasons  these  features  are  not  shown  in 
the  illustrations.  There  are  sixteen  ovarian  apertures,  one 
close  by  the  side  of  each  ambulacral  opening  to  the  vault. 

This  species  w^ould  seem  to  be  more  nearly  related  to  D. 
salehrosusj  than  to  any  one  hitherto  described,  but  the  base  is 
^[epFe^sed,  in  that  species,  and  truncated  and  the  vault  elevat- 
ed more  than  in  this,  so  that  they  may  readily  be  distinguished 
by  the  form.  The  surface  ornamentation  too  is  somewhat 
different  in  the  two  species,  and  so  are  the  interradials, 
and  in  that  species  no  ovarian  pores  have  been  discovered, 
ered.  But  the  arm  formula  alone  is  sufficient  to  distinguish 
them,  and  to  separate  this  from  all  other  described  species. 
In  D,  salebrosiis,  the  arm  formula  is  4+4+3+3-+-2=16.  In 
this  species  it  is  4+4+4+2+2=16.  The  azygous  area  in  that 
species,  if  it  has  any,  is  between  the  four-armed  rays,  and  in 
this  between  the  two  armed  rays. 

Pound  by^  Geo.  K.  Greene,  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm,  F.  E. 
Gurley. 
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DOLATOCRINUS   APLATUS,   n.    Sp. 

Plate  III,  Fig.  16 y  basal  view;  Fig.  17 ^   summit  view;   Fig.    18, 

side  view.     The   suture    lines  are  too  indistinct   on    the 

vault  of  our  specimens  for  illustration. 

Species  medium  size,  very  short  or  much  depressed,  vault 
and  calyx  subequal  in  capacity.  Calyx  low,  more  than  three 
times  as  wide  as  high,  rounding  out  from  a  deep  basal  cavity 
and  spreading,  without  any  constriction,  to  the  free  arms. 
Surface  deeply  sculptured^ ^  Radial  ridges  very  small  but  made 
somewhat  conspicuous  by  the  elongated  nodes  at  the  center  of 
each  plate.  '  ^ 

Basal  plates  within  the  cavity  of  the  calyx  and  extending  as 
high  as  the  base  of  the  free  arms.  First  primary  radials  are 
entirely  within  the  basal  concavity.  Second  primary  radials 
short,  quadrangular,  two  or  three  times  as  wide'  as  high. 
Third  primary  radials,  short,  pentagonal,  axillary  and  each 
supports  on  one  of  the  superior  sloping  sides  four  secondary 
radials,  and  upon  the  other  a  single  secondary  radial  which  is 
axillary  and  bears  upon  each  upper  sloping  side  four  tertiary 
radials,  by  which  arrangement,  there  are  three  arms  to  each 
ray.  There  are,  therefore,  fifteen  arms  in  this  species,  and 
fifteen  ambulacral  openings  to  the  vault. 

The  azygous  area  is  like  the  other  areas.  The  first  inter- 
radials  are  somewhat  elongated,  have  nine  sides  and  are 
broadly  truncated  above  for  the  second  interradials.  Instead 
of  a  central  node,  on  each  plate,  there  is  a  central  excavation, 
from  the  margin  of  which  the  plates  are  radiately  sculptured. 
The  second  plate  is  sbout  one-fourth  as  large  as  the  first  and 
it  is  followed  by  two  small  plates  in  the  third  range  that 
unite  with  the  plates  of  the  vault. 

The  vault  is  subconical  and  bears  a  subcentral  orifice  at  the 
summit.  Probably  the  orifice  might  be  said  to  be  at  the  top 
of  the  proboscis,  but  the  proboscis  is  not  the  sixteenth  of  an 
inch  high,  and  hence,  appears  only  as  a  slight  elevation  for 
the  azygous  opening.  The  sutures  on  the  vault,  in  our  speci 
mens,  are  so  badly  obliterated  that  it  is  impracticable  to  attempt 
U)  describe  the  plates.  There  are  four  ovarian  slits  between 
each  radial  stories,  and  two  between  each  of  the  ambulacral 
openings,  which  arrangement  gives  to  this  species  forty  ovarian 
a])ortures. 
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This  species  is  distinguished  by  its  depressed  form,  j^eculiar, 
sculptured  ornamentation,  three  arms  to  each  radial  series,  and 
forty  ovarian  apertures  The  slightest  observation  wU\  enable 
any  one  to    distinguish  it  from  all  other  fifteen-armed  species. 

Found  by  Geo.  K.  Greene  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

Family  CYATHOCRINIDiE. 

CYATHOCRiNUS  WALDRONENSis,  Miller  &  Dyer. 

Plate  ITT,  Fig,  19,  azygous  view;    Fig.  20,    opposite   view.     The 
specimen  is  compressed  laterally,  and  magnified 

two  diameters. 

This  specimen  was  described,  in  1878,  in  **Contributions  to 
Palaeontology  No.  2,''  page  6,  from  a  specimen  that  did  not 
show  the  interradials  or  azygous  plates,  and  which  was  poorly 
illustrated  on  plate  IV,  Fig.  9,  from  a  specimen  then  owned 
by  the  late  C.  B.  Dyer.  The  species  is  extremely  rare  and  we 
are  glad  to  be  able  to  refigure  it,  from  a  better  specimen  than 
the  original,  though  it  is  the  second  specimen  we  have  ever 
had  the  opportunity  to  examine. 

Calyx  forms  a  cup  one  half  wider  than  the  height,  and  hav- 
ing the  basals  sunk  within  the  cavity  of  the  calyx.  Surface 
granular.     Column  small  and  round. 

Subradials  of  unequal  size,  longer  than  wide  and  curving 
into  the  small  columnar  cavity  where  they  abut  upon  the  basals. 
The  azygous  one  is  larger  fhan  either  of  the  others.  The  first 
primary  radials  are  larger  than  the  subradials  and  about  twice 
as  wide  as  long.  The  second  primary  radials  are  very  short 
iand  quadrangular.  The  third  primary  radials  are  about  the 
size  of  the  second,  pentagonal,  axillary  and  support  upon  the 
upper  sloping  sides  the  free  arms.  There  are,  therefore,  ten 
arms,  in  this  species.  Above  the  first  two  plates  the  arms  are 
composed  of  a  double  series  of  interlocking  plates.  The  arms 
are  coarse,  wide,  and  short. 

A  single  interradial,  in  each  area,  curves  in  upon  the  vault. 
The  azygous  plate  is  longer  than  wide,  truncates  a  subradial, 
stands  nearly  vertical  and  extends  as  high  as  the  third  primary 
radial. 

The  specimen  here  illustrated    and    described    was    found  in 
the  Niagara  Group    near    Hartsville,    Indiana,    by    Dr.    M.    N. 
Elrod  and  is  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
—7 
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CYATHOCRINCS  BLAiRi,  Miller  A  Gurley. 

Plate  III,  Fig.  2i,  cuygcus  side    view  of  an   entire   specimen; 
Fig.  22,  summit  view  of  the  same  specimen. 

The  authors  described  this  species  last  year  in  Bulletin  No. 
7  of  the  Illinois  State  Museum  of  Natural  History,  p.  67,  and 
illustrated  it  on  plate  IV,  figs.  11  to  15,  but  at  that  time,  only 
the  calyx  was  known.  Since  that  time  Mr.  R.  A.  Blair  has 
found  a  complete  specimen  which  we  are  able  to  illustrate. 
If,  from  any  cause,  it  was  dwarfed,  at  the  superior  end,  we 
are  unable  to  detect  it;  for  it  appears  to  be  normal. 

The  entire  body  with  arms  closed  is  spheroidal.  The  'sec- 
ond radials  are  as  wide  as  the  first,  very  short  and  quad- 
rangular. The  third  radials  are  nearly  as  wide  as  the  second, 
short,  pentagonal,  axillary,  and  support  on  each  upper,  slop- 
ing side  two  secondary  radials,  which  gives  to  the  species  ten 
arms.  The  secondary  radials  are  not  of  uniform  size,  but  they 
are  so  constructed  and  arranged  as  to  cover  the  vault,  seem- 
ingly, as  close  as  vault  plates  would  cover  it,  except  a  small 
round  spot  at  the  center,  which  looks  like  the  azygous  orifice. 
The  depressions  on  the  summit  between  the  radial  series, 
gives  it  a  slight  pentalobate  aspect  when  viewed  from  above. 
The  second  azygous  plate  is  semicircular  with  the  arcuate  side 
up  and  is  so  closely  surrounded  above  the  first  plate,  by  the 
radials,  that  it  looks  like  a  plate  forming  part  of  the  vault 

We  have  never  before  seen  arms  resembling  those  in  this 
species,  unless  those  in  the  IcMhyocrinidce  might  be  said.^jbo 
have  some  similarity.  The  comparison,*  however,  is  remote. 
Even  the  calyx  suggested  that  it  might  not  prove  to  belong 
to  CyalhocrinuSy  and  that  doubt  is  increased  by  this  complete 
specimen.  We  do  not,  however,  discover  characters  that  we 
call  generic,  to  distinguish  it.      It    is   a    very  singular  species. 

Pound  by  R.  A.  Blair,  in  the  Chouteau  limestone,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller, 
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Family  GLYPTASTERIDiE. 

THYSANOCRINUS  MILLIGANiE,   n.    Sp. 

Plate  Illy  Fig.  23,  basal  view,  the  basal  plates   being  in  a  pit 
and  substantially  hidden  by  the  column;  Fig.  24,  azygous 

side;  Fig.  25^  opposite  view. 

Species  medium  or  above  medium  size.  Calyx  bowl-shaped, 
broadly  truncated  below  and  slightly  expanded  above.  Pent- 
agonal in  transverse  section  or  as  seen  from  above  or  below. 
Plates  thick  and  deeply  sculptured.  Surface  granular.  Column 
small. 

Basals  small,  deeply  sunken  in  the  basal  concavity  so  as  to 
be  hidden  by  the  column.  Subradials  large.  They  bend  into 
the  basal  concavity  and  up  on  the  outside  of  the  calyx,  where 
the  height  appears  to  be  nearly  equal  to  the  width.  They 
terminate  below  in  pyramidal  points  on  which  the  calyx  will 
rest,  if  placed  on  a  table,  and  which  extend  laterally  so  as  to 
give  a  pentagonal  outline  to  the  base  of  the  calyx.  First 
primary  radials  twice  as  wide  as  long  and  bear  a  subcentral 
transverse  ridge,  having  raised  lines  directed  to  the  angular 
ridges  on  the  subradials  below.  Second  primary  radials  short, 
quadrangular,  five  or  six  times  as  wide  as  long.  Third  primary 
radials  a  little  larger  than  the  second,  pentagonal,  axillary  and 
bear  upon  each  superior  sloping  side  a  secondary  radial,  which 
gives  to  this  species  ten  arms. 

There  are  three  regular  interradials  in  each  area.  The  first 
one  rests  between  the  superior  sloping  sides  of  the  first 
primary  radials  and  bears  a  central  elongated  node.  It  is 
followed  by  two  narrow  elongated  plates  that  curve  over  upon 
the  vault.  The  first  azygous  plate  is  large,  truncates  a  sub- 
radial  and  bears  a  large  central  node.  It  is  followed  by  three 
plates,  the  middle  one  truncating  it  slightly.  They  curve  over 
upon  the  vault. 

Vault  and  arms  unknown. 

This  species  is  quite  different,  in  form  and  surface  markings, 
from  all  other  described  Thysanocrinus,  but  it  substantially 
agrees  with  the  generic  formula,  so  far  as  it  is  preserved,  and 
we  have,  therefore,  very  little  doubt  about  the  generic  reference. 

Found  by  Mrs.  J.  M.  Milligan,  in  whose  honor  we  have  pro- 
posed the  specific  name,  in  the  Niagara  Group,  of  Decatur 
County,  Tennessee,  and  now  in  her  collection. 
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Family  ICTHTHYOCRINID.E. 

LECANOCRINUS  GREENEI,   n.    Sp. 

Plate  III,  Fig.  28,   azygous  side   view  of  body,  arms^  and  pari 

of  the  column. 

Species  medium  size;  general  form,  with  the  arms  closed, 
obovate  Surface  smooth  or  granular.  Column  composed  of 
rather  thick  plates. 

Basals  form  a  low  cup  having  a  diameter  at  the  top  nearly 
one  half  greater  than  the  diameter  of  the  column  and  truncated 
below  the  full  diameter  of  the  column.  Subradials  large,  nearly 
as  long  as  wide  and  gradually  expanding.  First  primary  ra- 
dials  of  unequal  size  and  about  twice  as  wide  as  long.  Second 
primary  radials  short,  quadrangular,  one-third  as  large  as  the 
first,  three  or  four  times  as  wide  as  long.  Third  primary 
radials  a  little  larger  than  the  second,  pentagonal,  axillary, 
and  bear  upon  each  upper  sloping  side  the  secondary  radials. 
The  number  of  secondary  radials  is  not  uniform.  In  one  of 
the  rays  shown  in  our  si>ecimen  there  are  three  secondary 
radials  and  in  the  other  three  rays  there  are  four  secondary 
radials,  the  last  being  axilliary,  which  gives  to  the  species 
twenty  arms.     Some  of  the  arms  probably  bifurcate  again. 

There  is  an  elongated,  octagonal  interradial  plate  on  the 
right  side  of  our  specimen,  resting  between  the  superior  slop- 
ing sides  of  a  first  primary  radial  and  a  second  primary  radial, 
and  separating  the  primary  radials  and  one  secondary  radial, 
on  one  side,  from  the  second  and  third  primary  radials  and 
the  first  and  second  primary  radials,  on  the  other.  An  inter- 
radial may  be  seen  on  the  left  side  of  the  specimen  that  ap- 
p>ears  to  occupy  the  same  ix)sition.  The  azygous  interradial 
broadly  truncates  a  large  subradial  and  separates  the  primary 
and  first  secondary  and  part  of  the  second  secondary  plates, 
that  abut  against  it,  giving  to  it  eleven  sides.  If  there  are 
two  azygous  plates  in  this  species,  as  is  usual  in  the  genus, 
the  suture,  that  separates  one  from  the  first  primary  radial  on 
the  right,  is  obliterated,  in  our  si>ecimen. 

The  regular  interradials,  in  this  sj^ecies,  constitute  a  marked 
peculiarity,  the  azygous  plate  too  is  different  from  all  others. 
It  may  also  be  distinguished  by  its  general  form. 

Found  by  George  K.  Greene,  in  whose  lionor  the  specific 
name  is  given,  in  the  Niagara  Group  near  Louisville,  Ken- 
tucky, and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family   SYNBATHOCRINIDiE 

SYNBATHOCRINUS   ILLINOISENSIS,    n.    Sp 

Plate    III,    Fig,    29,   basal  side  view  of  Calyx;  Fig.  30,  azygous 
side  view  of  same;  Fig.  31,  Summit  view  of  same. 

Species  from  medium  to  large  size.  We  have  a  specimen 
about  two-thirds  as  large  as  the  one  illustrated.  Arms  un- 
known. Calyx  truncated  for  a  large  column,  broadly  con- 
stricted in  the  middle  part,  where  it  is  evenly  rounded,  and 
subpentagonal  at  the  top,  by  reason  of  the  straight,  transverse, 
superior  sides  of  the  first  radials.  About  twice  as  wide  as 
high.     Sutures  slightly  beveled.     Surface  granular. 

Basals  form  a  cup  three  times  as  wide  as  high,  having  a 
concave  base  for  the  attachment  of  a  large  column  and  a  pen- 
tagonal outline  above  for  the  support  of  the  straight  inferior 
sides  of  the  first  radials.  First  radials  one-third  wider  than 
high,  gradually  expand  from  the  base  to  the  top  which  is 
truncated  the  entire  width,  on  three  of  the  plates  for  the  re- 
ception of  the  second  radials.  The  other  two  plates  are 
slightly  truncated,  at  one  angle,  for  the  reception  of  the 
azygous  plate.  Three  of  them,  therefore,  are  quadrangular 
and  the  other  two  pentagonal.  The  superior  face  of  each 
plate  is  very  deep  and  bears  an  angular  node,  at  each  internal 
angle,  with  a  flange  at  the  border  of  the  internal  cavity, 
notched  at  the  middle  for  the  ambulacral  furrow.  There  is  a 
straight  furrow,  half  the  width  of  the  plate,  just  within  the 
outer  margin,  for  the  articulation  of  a  ridge  on  the  second 
plate.     The  central  cavity  is  pentalobate. 

The  general  form  of  the  calyx  of  this  species  readily  dis- 
tinguishes it  from  all  heretofore  described.  The  rounded  and 
constricted  body  will  alone  suffice  to  separate  it  from  all 
others.  It  is  not  practicable,  therefore,  to  compare  it  with 
any  other. 

Pound  in  the  Burlington  Group,  in  Adams  county,  Dlinois, 
by  C.  S.  Hodgson  and  now  in    the   collection   of   S.  A.  Miller. 
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Family  TAXOCRINIDiE. 
forbesocrinl;^  washingtonensis,  n.  sp. 

Plate  III,  Fig.  32,   azygous    view  of  a  specimen  laterally  com- 
pressed;  Fig.  33,  view,  opposite  the  azygous  area^ 

of  another  specimen. 

Species  medium  size;  plates  highly  convex;  transverse  sutures 
nearly  straight  in  the  calyx  but  becoming  slightly  arcuate  to- 
ward the  ends  of  the  rays.  Calyx  constitutes  two-thirds  of  the 
body.  It  is  wider  than  high.  The  interradial  areas  are  slightly 
depressed  so  as  to  make  the  calyx  obpyramidal  above  the 
truncated  base.  The  arms  rapidly  contract  above  the  calyx 
and  are  infolded  at  the  ends.  Column  tapers  rapidly  below  the 
calyx  where  it  is  composed  of  very  short  plates. 

Basals  sunk  within  the  calyx.  Subradials  small,  three  hep- 
tagonal,  two  hexagonal.  Primary  radials  four  in  each  series, 
three  or  four  times  as  wide  as  high;  the  last  one  is  axillary 
and  supports  upon  each  upper  sloping  side  three  secondary 
radials,  the  last  one  of  which  is  axillary  and  supports  upon 
each  upper  sloping  side  tertiary  radials.  The  secondary  ra- 
dials are  as  long  as  the  primary  radials,  but  not  quite  as  wide. 
The  tertiary  radials  vary  in  number,  in  the  different  rays,  from 
four  to  nine.  In  the  proximal  series,  on  the  left  of  the  azy- 
gous area,  there  are  eight  plates,  in  the  next  series  four;  and 
in  the  proximal  series,  on  the  right  of  the  azygous  area,  there 
are  six  plates,  and  in  the  next  series  five.  In  the  ray  oppo- 
site the  azygous  area  the  distal  series  have  nine  plates  each 
and  the  proximal  series  have  six  in  one  and  seven  in  the 
other.  The  number  of  tertiary  plates  vary,  in  like  manner,  in 
the  other  two  rays  The  last  tertiar;;'^  radials  are  axillary  and 
the  proximal  rays  do  not  divide,  but  each  distal  quaternary 
series  bears  an  axillary  plate  and  supi)orts  the  fifth  series  on 
each  of  its  sui>erior  sides.  The  number  of  quaternary  plates 
in  the  various  distal  series  varies  from  nine  to  twelve.  There 
are,  therefore,  twelve  arms  to  each  ray,  or  sixty  arms  in  this 
sjKX^ies. 

The  regular  interradial  areas  are  long  and  narrow,  and  the 
plates  vary  in  number  in  the  different  areas,  as  shown  in  our 
s|Hvimens,  from  twelve  to  sixteen.  The  first  plate  rests  be- 
tween the  su[HM'ior  sloping  sides  of  the  first  primary  radials. 
It  is  suooeoded  by  five  ranges  of  two  plates  each,  and  above 
those  there  are  from  cme  to  five  single  plates,  one  above  the 
other,  so  that  the  last  one  extends  up  to  the  third  or  fourth 
toriiarv  radials.     The  intersecondarv  areas    have    from   five    to 
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seven  plates.  There  is  one  rather  large  plate,  followed  by 
either  one  or  two  ranges  of  two  plates  each,  and  above  these 
there  are  two  or  three  plates,  one  above  the  other.  There  are 
no  intertertiary  radials.  In  the  azygous  area  two  plates  trun- 
cat3  a  subradial,  which  is  more  than  twice  as  large  as  either 
of  the  other  subradials.  There  are  three  plates  in  the  second 
range,  four  in  the  third  range,  which  is  at  the  widest  part  of 
the  area.  Above  the  third  range  the  plates  are  irregular  in 
size  and  not  placed  in  ranges,  and  number  about  twelve,  the 
last  one  of  which  reaches  to  the  second  tertiary  <radials.  The 
whole  number  is  about  twenty-one. 

This  species  most  resembles  F.  speciosus  from  the  same 
locality;  but,  while  this  species  is  larger,  it  has  not  as  many 
regular  interradials,  fewer  secondary  radials,  and  no  interterti- 
ary radials.  The  azygous  areas  are  altogether  different,  and 
so  also  are  the  subradials,  at  the  base  of  the  areas.  This 
species  has  sixty  arms,  while  that  species  was  described  as 
having  only  forty.  The  transverse  sutures,  too,  in  that  species, 
are  much  more  arcuate  than  in  this.  The  two  species  cannot 
be  mistaken  for  each  other. 

Pound  in  the  Keokuk  Group,  in  Washington  County,  Indiana, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

FORBESOCRiNUS  MULTiBRACHiATUS,  Lyon  &  Casseday. 

Plate  IV,  Fig.  1,   diagrammatic  view,    copied  from  Sidney  S, 
Lyon's  original  drawing,  by  his  son,  Victor  W.  Lyon. 

This  species  was  not  illustrated  by  the  founders  of  it,  though 
some  drawings  of  it  were  made,  and,  as  a  natural  consequence, 
other  species  have  been  confounded  with  it.  The  errors  aris- 
ing from  the  want  of  illustration  evidences  the  imperative 
necessity  of  disregarding  all  definitions  of  species  that  are  not 
accompanied  with  illustrations,  where  a  later  author  has  pro- 
perly described  and  illustrated  them.  Where,  however,  as  in 
this  case,  no  one  has  made  a  synonyn,  it  is  eminently  proper 
to  illustrate  the  species,  so  that  it  may  stand,  as  of  the  date 
of  the  publication,  in  the  American  Journal  of  Science  and 
Arts,  2d  Ser.,  Vol  XXVIII,  p.  235,  in  1858.  Sidney  S.  Lyon 
and  S.  A.  Casseday  wrote  very  full  and  accurate  descriptions, 
and,  for  this  further  reason,  it  affords  us  pleasure  to  be  able 
to  furnish  an  authentic  illustration  of  this  species.  It  is  very 
doubtful  about  there  being  any  generic  distinction  be- 
tween    Forbesocrimui    and     Taxocrintis,     and,    hence,    we    find 
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this  species  sometimes  referred  to  Taxocrinns  and  at  other 
times  to  Forhesocrinus.  And  a^ain  it  is  doubtful  which  word 
has  priority,  in  proper  definition  and  illustration,  though  the 
name,  Taxocrinus  was  first  proposed.  If  both  genera  are  to 
stand,  we  are  inclined  to  think  this  species  was  correctly  re- 
ferred, by  its  author,  to  Forbesocrrnus.  The  species  described 
by  White  under  the  name  of  Taxocrinus  muUibrackiaius  orcr- 
colleiii,  is  not  a  mere  variety  of  this  species.  It  is  a  valid 
species  and  must  be  known  as  TaxocrintAS  coUettiy  if  the  genus 
Taxocrinus  is  retained. 

We  here  copy  Lyon  and  Casseday^s  specific  description  in 
full,  as  follows: 

''Body  subglobose,  where  the  arms  are  folded  inward  as 
usually  the  case;  from  the  base  to  the  free  arms  somewhat 
discoid,  robust,  externally  covered  with  minute  granules. 

''Basal  pieces,  three,  similar  in  form  and  sizes  forming  by 
their  margin  apparently  the  upper  joint  of  the  column,  slightly 
thickened  opposite  the  middle  of  the  species. 

''Subradial  pieces,  five,  in  good  specimens  presenting- -five 
obtusely  angular  pieces  disconnected  from  each  other,  resting 
apparently  upon  the  supra  columnar  piece. 

"Radial  pieces  first  series.  (Jenerally  four  in  each  ray,  the 
first  five  (resting  between  the  angular  points  of  the  subradials) 
are  irregular  in  size  and  form,  four  are  irregularly  hexagonal, 
twice  as  wide  as  high,  the  fifth  pentagonal  and  much  smaller 
than  either  of  the  other.  The  second  and  third  radials  are 
obscurely  hexagonal,  similar  in  form,  differing  slightly  in  size; 
the  fourth  is  axillary,  obscurely  six  sided,  rising  into  a  long 
angular  point;  on  each  of  its  oblique  upper  sides  supporting 
three  pieces  of  the  secondary  radials,  which  are  similar  in  form 
and  nearly  as  large  as  the  first  radials.  The  last  of  these  be- 
ing axillary,  su^^port  on  their  upi>er  oblique  margins,  each  from 
four  to  seven  brachial  pieces;  these  last  are  again  axillary  and 
bear  on  one  side  a  branch  of  from  25  to  30  pieces,  on  the  other 
branch,  which  is  again  divided  on  the  sixth  or  seventh  piece 
above  the  first  division  of  the  arms,  each  branch  of  this  last 
division  being  composed  of  about  20  pieces. 

''Inierradial  fields  1st  series.  These  fields  consist  of  about 
fifteen  pieces  each,  the  first  of  which  rests  upon  the  upper  ob- 
lique margin  of  the  first  series.  Usually  hexagonal,  small,  this 
sui)i)orts  two  of  the  second  row,  similar  in  form  and  size; 
these  last  again  support  three  of  the  third  row  of  the  same 
form,  but  a  little  larger;   these  again    a    fourth    row    dillering 
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slightly  in  form  and  size,  which  are  followed  by  two  superior 
rows  of  ten  pieces  each  of  irregular  forms,  sometimes  there  is 
another  at  the  summit  of  which  completes  the  field. 

^'Interradial  fields  of  the  2d  series.  Five,  composed  of  pieces 
similar  in  form,  from  six  to  seven  in  number,  variously  ar- 
ranged, sometimes  one  surmounted  by  two  similar  pieces,  these 
by  two  others,  then  a  smaller  one  or  one  at  the  base,  with  one 
above  the  other,  these  again  by  two  ranges  of  two,  then  one, 
all  these  forms  are  occasionally  found  in    the    same  specimen. 

^^Interradial fields  of  3d  series.  Usually  ten,  composed  of  from 
three  to  five  pieces  not  regular  in  form  or  arrangement,  occa- 
sionally some  of  the  fields  are  obscure  or  absent. 

^^Anal  pieces  six.  The  first  is  septagonal  and  rests  fipon  the 
large  subradial;  upon  it  are  two  pieces,  nearly  similar  in  size; 
in  the  angle  formed  by  their  junction  is  one  irregular  shafied 
piece  supporting  two  quite  small  quadrangular  ones. 

**The  arms  are  twenty  in  number,  of  irregular  length,  each 
branch  divided  into  three  fingers,  making  sixty  in  all.  They 
are  free  from  the  third  or   fourth   piece  of   the  third  division. 

**The  arrangement  of  the  several  series  of  interradial  fields 
between  the  branches  of  the  arms  produces  a  very  large  cup 
in  proportion  to  which  the  rays  are  quite  short.  The  general 
form  of  our  species  is  somewhat  like  that  of  Ichthyocrinus 
laevis  (Courad)  Hall's  figure,  New  York  Greol.  Rep.  pi.  48  fig.  2. 
In  the  arrangement  of  the  rays  and  the  interradial  fields  in 
three  series  it  approaches  Forbesocrinus  worthenx  Hall  (Iowa  pi. 
17,  fig.  5)  from  which  it  differs  widely  in  the  number  of  anal 
pieces. 

**Our  specimens  are  nearly  perfect,  none  of  them  exhibit  the 
patelloid  pieces  of  F.  Woriheni  Hall.  In  several  species  of 
this  genus  which  have  come  under  our  observation  there  are 
no  patelloid  pieces,  in  a  few  of  our  specimens  (the  prolonga- 
tion of  the  superior  pieces  near  the  center  of  their  breadth 
overlapping  the  inferior)  some  of  the  prolongations  are  frac- 
tured; specimens  of  this  character  have  probably  led  to  the 
remark  of  Mr.  Hall  before  cited.  It  is  highly  probable  that 
this  prolongation  in  the  living  animal  was  less  calcareous  than 
the  remainder  of  the  piece  and  owing  to  this  circumstance  was 
differently  mineralized  from  the  mass  of  the  piece.  This  very 
difference,  in  the  composition  of  the  pieces,  supposing  that  the 
prolongation  was  cartilaginous  and  the  rest  of  the  piece 
bony,  would   give   flexibility    to    the    body    of    the    calyx    AQ^ 
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would  have  been  especially  useful  to  our  similarly  arranged 
species,  whose  rays  are  soldered  together  by  the  intercalation  of 
three  stories  of  intermedial  and  interbrachial  fields. 

**Our  figures  are  drawn  the  size  of  nature  from  the  largest 
perfect  specimens  that  have  come  under  our  notice;  fragments 
have  been  found  of  larger  individuals. 

^^Qeologioal  position  and  IccaWy.  Rare  in  the  beds  of  the 
subcarboniferous  limestone  near  to  the  top  of  the  Knob  sand- 
stone, Clear  Creek,  Hardin  county,  Kentucky.  Also  in  the 
same  beds  in  Washington  and  Montgomery  counties,  Indiana. 
Vertical  range  unknown;  it  is  probable  that  it  is  quite  limited." 

We  are  inclined  to  believe  that  the  species  was  collected  in 
Hardin   cfiunty,  Kentucky.      We   have  not  found  it  in  Indiana. 

FORBESOCRINUS  JERSEYENSIS,  n.  Sp. 

Plate  IV,  Fig.  2,  azygous  side  of  a  compressed  specimen;  Pig,  3, 

opposite  side  of  sam,e,  but  the  overlapping  m^iddle  part  of 

the  plates  has  been  m,ore  or  less  eroded. 

Species  large;  plates  moderately  convex;  middle  part  of  the 
pidtes  overlap  the  inferior  plates,  but  where  eroded  the  sutures 
appear  to  be  nearly  transverse.  Calyx  constitutes  full  two- 
thirds  of  the  body  and  is  about  as  wide  as  high.  Interradial 
arffas  slightly  depressed.  Arms  slowly  contract;  they  are  long 
and  slender  above  the  tertiary  series  and  are  infolded  at  the 
ends.  Column  tapers  rapidly  below  the  calyx,  where  it  is 
composed  of  very  thin  plates. 

Basals  within  the  calyx.  Subradials  small.  Primary  radials 
four  in  each  series,  between  two  and  three  times  as  wide  as 
long,  the  last  ones  are  axillary  and  support  upon  each  upper 
sloping  side  the  secondary  radials.  There  are  three  secondary 
radials  in  each  series.  They  are  somewhat  shorter  and  nar- 
rower than  the  primary  radials.  The  last  ones  are  axillary 
and  support,  upon  the  upper  sloping  sides,  the  tertiary  radials. 
The  tertiary  radials  vary,  in  number,  in  the  different  rays  from 
five  to  eight.  In  the  proximal  series,  on  the  left  of  the  azygous 
area,  there  are  eight  plates,  and  in  the  next  series  five.  In 
the  proximal  series  on  the  right  of  the  azygous  area  there  are 
seven  plates,  and  in  the  next  series  five.  In  each  ray  there 
are  four  to  six  tertiary  plates  in  the  proximal  series  and  seven 
or  eight  in  the  distal  series.  The  last  tertiary  radials  are 
axillary  and  the  proximal  rays  do  not  divide,  but  each  distal 
(iuaternary  series  bears  an  axillary  plate  and  supports  the 
fifth    series    on  each    of    its  superior  sides.     The  number    of 
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quaternary  plates  in  the  different  distal  series  varies  from 
nine  to  twelve.  There  are,  therefore,  twelve  arms  to  each  ray 
or  sixty  arras  in  this  species 

The  regular  interradial  areas  are  of  unequal  size,  some  have 
only  two  longitudinal  series  of  plates  and  others  have 
three.  The  plates  vary  in  number,  in  the  different  areas,  from 
eleven  to  eighteen,  An  area  having  only  eleven  plates  is 
shown  in  figure  8  and  one  having  eighteen  plates  is  shown  in 
figure  2.  The  intersecondary  areas  are  elongated  and  have 
from  six  to  nine  plates.  The  intertertlary  areas  are  elongated 
and  have  either  three  or  four  plates,  one  following  the  other. 
In  the  azygous  area  two  large  plates  truncate  a  subradial,  and 
they  are  followed  by  two  large  plates,  and  above  these,  there 
are  three  or  four  plates  in  a  range  until  the  area  begins  to 
contract.  The  superior  part  of  this  area  is  injured  in  our 
specimen  so  that  the  exact  number  of  plates  it  contains  cannot 
be  determined. 

This  species  resembles  F.  mulhbrachiatus,  in  the  structure  of 
tlie  arms,  as  far  as  the  tertiary  radials,  but  above  that,  there 
is  considerable  difference.  The  interradial  areas  differ  in  form 
and  in  the  number  of  plates  and  the  azygous  areas  are  widely 
different.  It,  however,  bears  a  closer  relationship  with  that 
species  than  with  any  other.  The  difference  in  the  interradial 
and  azygous  areas  also  makes  the  two  species  differ  in  the 
form  of  the  calyx. 

Pound  by  the  late  Prof.  Wm.  McAdams,  in  the  Warsaw- 
Group,  in  Jersey  county,  Illinois,  and  now  in  the  collection  of 
Wm.  P.  E.  Gurley. 

TAXOCRINUS   UNGULA,    W.  sp. 

Plate  V,  Fig.   1,  azygous  view;   Fig.  2,  opposite  side  of  the  same 

specimen. 

Species  large  and  the  arms  have  a  fanciful  resemblance  to 
numerous  claws.  The  radial  series  stand  out  from  the  inter- 
radial areas,  and  are  regularly  rounded.  The  interradial  areas 
are  much  depressed,  and  do  not  extend  half  the  length  of  the 
body,  including  the  arms.  There  are  one  hundred  arms  in- 
folded at  the  summit.  The  middle  part  of  each  plate  overlaps 
the  inferior  plate  externally,  in  a  sinuous  linej  as  in  other 
species.  Surface  coarsely  granular.  Column  very  large,  and- 
tapers  rapidly  below  the  calyx,  where  it  is  composed  of  very 
thin  plates. 
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Basals  within  the  calyx.  Subradials  medium,  or  rather  more 
than  medium  size.  Primary  radials,  four  in  each  series,  a  little 
more  than  twice  as  wide  as  long,  gradually  taper  upward  and 
beoome  shorter.  -  They  are  rounded  externally.  The  last  ones 
are  axillary,  and  support  upon  the  upper  sloping  sides  the 
secondary  radials.  There  are  three  secondary  radials  in  each 
series,  except  in  one  of  the  lateral  rays,  where  there  are  only 
two,  as  shown  by  figure  2.  The  last  ones  are  axillary,  and 
support  upon  the  upper  sloping  sides  the  tertiary  radials.  The 
tertiary  radials  vary  from  three  to  six  in  the  different  series* 
In  each  of  the  rays  adjoining  the  azygous  area  there  are  three 
tertiary  radials  in  one  and  four  in  the  other  proximal  series, 
and  five  in  each  of  the  distal  series.  One  of  the  lateral  rays 
is  constructed  in  the  same  way,  except  there  are  four  plates 
in  each  of  the  proximal  series.  The  other  lateral  ray  has  six 
plates  in  each  of  the  distal  series.  In  the  ray  opposite  the 
azygous  area  there  are  six  plates  in  one  of  the  distal  series, 
otherwise  it  is  like  the  rays  adjoining  the  azygous  area.  The 
last  tertiary  radials  in  each  series  are  axillary,  and  support  the 
fourth  series.  The  distal  rays  again  divide,  and  each  branch 
of  the  latter  again  divides,  so  that  there  are  twenty  arms  to 
each  ray.  There  are,  therefore,  one  hundred  arms  that  curve 
over  upon  or  infold  upon  the  summit  of  this  species. 

The  interradial  areas  are  depressed,  and  differ  screatly  in 
size.  The  plates  graduate  into  those  of  the  vault  without  any 
distinct  line  of  separation.  The  first  plate  rests  between  the 
superior  sloping  sides  of  the  first  primary  radials;  it  is  fol- 
lowed by  a  single  plate  in  one  of  the  areas,  by  two  plates  in 
two  of  the  areas  and  by  three  plates  in  the  other  area.  Above 
the  second  range  there  are  two  plates,  in  the  third  range,  in 
one  area,  three,  in  two  areas,  and  four,  in  the  other  area. 
Above  the  third  range  the  plates  are  more  numerous,  and 
while  they  unite  with  the  secondary  radials,  the  central  ones 
are  much  depressed  and  graduate  into  those  of  the  vault.  The 
intersecondary  areas  differ  in  like  manner  in  size  and  number 
of  plates.  In  one  area  there  is  only  one  plate,  in  the  second 
range,  in  another  there  are  two,  and  in  another  there  are 
four.  They  so  curve  in  upon  the  vault  that  they  cannot  be 
distinguished  in  our  sj^ecimen  beyond  the  second  range.  There 
is  one  plate  in  each  intertertiary  radial  area,  but  it  is  small 
and  directed  toward  the  vault. 
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The  first  azygous  plate  broadly  truncates  a  subradial,  the 
sides  are  nearly  parallel,  and  it  supports  two  plates  in  tlie 
second  range,  one  of  which  only  slightly  truncates  an  angle 
on  the  left,  while  the  other  rests  upon  the  longer,  superior, 
inclined  side  and  supports  a  series  of  rather  large  convex 
plates.  On  the  right  of  this  series  there  are  some  small 
plates  that  unite  with  the  primary  radials,  above  the  first 
plate,  and  on  the  left  there  are  larger  plates  connecting  the 
plates  with  the  primary  radials.  The  area  curves  into  the 
vault  so  rapidly  that  none  of  the  plates  are  shown  in  our  spe- 
cimen beyond  the  fourth  range. 

This  species  will  be  readily  distinguished  from  all  others,  by 
its  general  form,  and  one  hundred  arms.  If  Taxocrinua  is  dis- 
tinguished from  Forbesocrinua,  by  supporting,  in  the  azygous 
area,  a  central  or  subcentral  series  of  plates,  this  is  a  Taxo- 
crinuSf  but  if  that  is  not  the  generic  difference,  it  might  as 
well  be  called  a  Forbesocrinus. 

Pound  in  the  Keokuk  Group,  at  Crawfordsville,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

TAXOCRINUS   SPLENDENS,    n.    Sp. 

Plate  y,  Fig. 3,  azygous  area  on  the  right;  Fig.  M^,  opposite  side  of 

the  same  specimen,,  which  is  compressed. 

Species  medium  size.  The  radial* series  stand  out  from  the 
interradial  areas  and  are  broadly  rounded.  Interradial  areas 
depressed.  There  are  sixty  arms  infolded  at  the  summit.  The 
middle  part  of  each  plate  overlaps  the  inferior  plate  externally, 
in  a  sinuous  line,  which  is  more  conspicuous  than  usual  in 
this  genus.  Surface  pustular.  Column  tapers  very  slightly 
from  the  calyx  where  it  is  composed  of  very  thin  plates. 

Basals  within  the  calyx.  Subradials  medium  size.  Primary 
radials,  four  in  each  series,  and  they  gradually  widen  from  the 
subradials  to  the  secondary  radials,  which  is  the  reverse  of 
what  we  usually  find  in  this  genus.  They  do  not  increase, 
correspondingly,  in  length.  The  last  ones  are  axillary  and 
support  upon  the  upper  sloping  sides  the  secondary  radials. 
There  are  three  secondary  radials  in  each  of  five  series  and 
four  in  each  of  the  other  five,  as  follows:  In  the  ray  on  the 
left  of  the  azygous  area  three  in  each  series;  in  the  ray  on  the 
right  and  in  the  ray  opposite  the  azygous  area  four  in  each; 
in  one  lateral  ray  three  in  each,  and  in  the  other  lateral  rays 
three  in  one  and  four  in  the  other.     The  last  ones  are  axillary 
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and  support  upon  the  upper  sloping  sides  the  tertiary  radials. 
The  tertiary  radials  vary  from  four  to  ten  in  the  different 
series,  and  the  arms  are  not  of  equal  size.  The  last  tertiary 
radials,  in  each  series,  are  axillary  and  support  the  quater- 
nary radials.  The  distal  rays  again  divide,  which  gives  to 
each  ray  twelve  arms.  There  are,  therefore,  sixty  arms  that 
infold  upon  the  summit  of  this  species. 

The  interradial  areas  are  depressed,  narrow,  elongated,  and 
differ  in  size  and  number  of  plates.  The  plates  graduate  into 
those  of  the  vault  without  any  distinct  line  of  separation.  The 
first  plate  rests  between  the  superior  sloping  sides  of  the  first 
primary  radials,  and  is  more  or  less  elongated.  It  is  followed 
by  two  plates  in  the  second  range,  but  these  are  more  elon- 
gated in  some  areas  than  in  others,  and  they  differ  in  size. 
There  are  three  plates  in  the  third  range  and  above  these  the 
plates  curve  over  toward  the  vault,  in  the  central  part  of  the 
areas,  while  uniting  at  the  sides  with  the  secondary  radials. 
A  small  inter  secondary  plate  may  be  seen  in  some  of  the 
areas  directed  inward  while  it  evidently  unites  with  the  plates 
of  the  vault.  The  azygous  area  is  narrow,  the  first  plate 
truncates  a  subradial  and  supports  a  series  of  rounded  plates, 
on  each  side  of  which,  smaller  plates  connect  it  with  the  pri- 
mary radial  series. 

This  species  is  distinguished  by  its  column,  expanding  pri- 
mai'y  radial  series,  number  of  secondary  and  tertiary  radials, 
and  by  the  narrow  and  elongated  interradial  areas.  The  pus- 
tules on  the  surface  are  very  large  thouorh  not  shown  in  the 
illustrations.  There  is  no  described  species  for  which  it  can 
be  mistaken  by  anyone  competent  to  make  a  comparison. 

Found  in  the  Keokuk  Group,  at  Crawfordsville,  Indiana,  and 
now  in  the  collection  of  Wm.  P.  E.  Gurley. 

Family  PLATYCRINID^E. 

platycrinus  illinoisensis,  n.  sp. 

Plate    V,    Fi(j.   5,    basal  view  of  calyx;  Fig.  6',  side  view  of  same; 
Fig.  7,  summit  view  of  the  calyx  of  a  larger  specimen. 

Species  about  medium  size,  though  there  is  considerable  dif- 
fni-onco    in    size    among    the  s])ecimens  collected.     Calyx  bowl- 
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sliaped,  subpcmtagonal,  broadly  truncated  below,  sutures  deeply 
b(»voled,  radials  longitudinally  convex.  Surface  smooth.  Plates 
thick.     Column  and  arms  unknown. 
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Basals  form  a  pentagonal  disc,  with  a  height  very  little  ex 
ceeding  the  thickness  of  the  plates,  and  being  slightly  concave 
on  the  lower  side  where  the  column  attaches.  The  first  radials 
stand  nearly  upright,  and  are  a  little  longer  than  wide.  They 
are  broadly  convex,  the  greatest  convexity  being  at  the  mar- 
gins of  the  articulating  facets.  The  articulating  facets  are 
semicircular,  occupy  about  half  the  diameter  of  the  plates,  are 
gently  concave  and  directed  upward  at  an  angle  of  about  forty- 
five  degrees.  The  notch  for  the  ambulacral  canal  is  only  faintly 
indicated  on  each  plate. 

The  azygous  interradial,  as  shown  by  the  angle  for  its  re- 
ception, is  much  larger  than  either  of  the  other  interradials. 
The  vault  is  probably  high,  as  indicated  by  the  round  cavity 
and  indistinct  ambulacral  notches,  though  it  is  not  preserved 
in  our  specimens. 

We  do  not  know  of  any  species  with  which  this  one  might 
be  confounded,  and,  therefore,  think  it  is  unnecessary  to  draw 
comparisons. 

Found  by  C.  S.  Hodgson,  in  the  Burlington  Group,  in  Adams 
county,  Illinois,  and  now  in  the  collection  of  S.  A.  Miller. 

PLATYCRINUS   HODGSONI,    n.    Sp. 

Plate  F,  Ftg,  8,  basal  view;  Fig.  9y  side  view,  showing  ihe  azygous 

interradial  an  the  left. 

Species  large  and  wonderfully  ornamented.  Calyx  bowl- 
shaped,  pentagonal,  very  broadly  truncated  below,  sutures 
beveled,  plates  ttattened.  Surface  ornamented  with  numerous 
pustules  along  the  beveled  sutures  and  irregular  rounded  nodes 
over  the  interior  part  of  the  plates.  Plates  not  very  thick. 
Column  round.     Arms  unknown. 

Basals  form  a  '  large,  almost  fiat,  pentagonal  disc.  It  is 
slightly  concave  where  the  column  attaches.  Column  round 
and  radiately  lined  near  the  margin.  The  basal  disc  and  radials 
are  ornamented  in  the  same  manner.  The  first  radials  are  a 
little  longer  than  wide,  and  stand  nearly  upright.  They  are 
flattened  below  the  articlating  facets.  The  articulating  facets 
are  semicircular,  or  occupy  a  little  more  than  the  space  of 
half  a  circle,  and  a  little  more  than  half  the  diameter  of  the 
])lates.  They  are  deeply  concave  and  radiately  lined  for  the 
firm  attachment  of  the  second  plates.  The  facets  are  directed 
upward  at  an  angle  of  about  forty-five  degrees.  The  notch 
for  the  ambulacral  canal  is  only  faintly  indicated  on  each  plate. 
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The  azygous  interradial  is  a  little  larger  than  either  of  the 
other  interradials,  stands  nearly  upright,  but  the  superior  end 
curves  in  upon  the  vault.  The  surface  bears  a  short  spine, 
and  is  covered  with  pustules  and  nodes  in  the  same  manner  as 
the  other  plates  of  the  calyx. 

This  species  is  distinguished  by  its  form,  surface  ornamenta- 
tion and  radiately  lined  articulating  facets. 

Found  by  C.  S.  Hodgson,  in  whose  honor  we  have  proposed 
the  specific  name,  in  the  Burlington  group,  in  Adams  county, 
Illinois,  and  now  in  the  collection  of  S.  A.  Miller. 

Remarks. — We  are  led,  at  this  time,  after  an  examination  of 
all  of  the  definitions  of  the  various  species  of  Platycrinus  de- 
scribed from  the  palaeozoic  rocks  of  North  America,  and  after 
having  examined  fossils  belonging  to  nearly  all  the  species, 
to  make  the  following  observations,  notwithstanding  it  would 
seem  to  be  more  appropriate  under  a  discussion  of  the  genus 
itself.  Some  species  have  not  been  illustrated  and  have  been 
so  poorly  defined  that  they  cannot  be  determined,  without  com- 
parison with  an  authentic  specimen,  just  as  they  could  be  de- 
termined, if  there  had  been  no  definition,  at  all,  and,  there- 
fo]-e,  they  are  not  entitled  to  recognition.  There  has  been  no 
synonymy,  where  species  have  been  properly  described,  and,  it 
is  quite  possible,  there  has  been  none  in  any  case.  We  recognize 
one  hundred  and  nineteen  species  of  Platycrinus  from  America. 

The  two  earliest  forms  are  P.  prcemaiurus  and  P.  Siluricus, 
from  the  Niagara  Group.  They  are  widely  different  from  each 
other,  and  have  no  resemblance,  beyond  the  generic  formula, 
to  any  species  that  followed  them.  We  have  no  conception  of 
the  forms  from  which  they  were  derived,  and  are  equally  in 
the  dark,  as  to  their  descendants.  If  they  fall  into  the  life 
history  of  Platycrinus  and  all  species  resulted  from  evolution, 
what  a  world  of  forms  lived  in  the  Silurian  and  Devonian  ages 
that  are  yet  wholly  unknown. 

From  the  Middle  Devonian  three  species  have  been  described, 
P.  eborftcevs,  P.  eriensis,  and  P.  leai.  The  first  two  are  quite 
peculiar  and  the  last  might  seem  to  be  a  fitting  ancestor  to 
the  round,  cup,  turbinate,  or  bowl-shaped  forms  occurring,  in 
the  Subcarboniferous  of  later  times. 

The  next  described  species  are  found  in  the  lower  group 
of  the  Subcarboniferous  and  principally  from  the  Chouteau 
liniostone.  Here  we  find  seventeen  species,  some  of 
them  so  widely  different  from  all  that  preceded  them 
and     frotn     all     that     are    koown     i^     later     rocks,     that 
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no  resemblance  can  be  traced  to  any  of  them,  beyond  the 
generic  formula.  They  are  as  different  from  a  typical  Platy- 
crinus  as  the  most  extreme  form  of  Eretmocrinus  is  from  the 
type  of  Batocrinus.  But,  in  the  Chouteau,  we  find,  in  P.  colletti 
and  P.  chouieauensis,  the  commencement  of  the  discoid  forms 
that  became  so  abundant,  in  the  Burlington  Group,  and,  in  P. 
pettisensisy  the  commencement  of  the  pentagonal,  bowlshaped 
forms  that  abounded  in  the  Burlington  Group  and  survived 
until  the  Kaskaskia  age.  The  rounded,  turbinate  and  cup- 
shaped  forms,  however,  prevailed. 

More  than  twenty  distinct,  discoid  species,  of  which  P. 
caviMy  P.  gorbyiy  P.  occidentalism  P.  aulccUus,  P.  discoideus,  P. 
excavattis,  P.  alrinebrcichiaiuam  P.  aulciferuSf  and  P.  formasus 
are  extreme  representatives,  have  been  described  from  the 
Burlington  Group,  but  none  from  rocks  of  later  age,  if  we  ex- 
cept P.  pumilus,  from  the  Warsaw  Group,  that  has  a  calyx 
somewhat  discoid  in  outline.  Sixteen  species  having  a  pen- 
tagonal, bowlshaped  outline,  of  which  P.  sampsoni,  P.  mis- 
souriensta,  P.  wortheni  and  P.  hodgsani  are  extreme  forms,  have 
been  described,  from  the  Burlington  Group,  and  only  three 
from  the  Keokuk,  one  from  the  Warsaw  and  one  from  the 
Kaskaskia.  The  Platycrintis  seem  to  have  been  in  their  zenith 
of  development,  in  the  Burlington  Group,  and  to  have  become 
extinct,  before  the  close  of  the  subcarboniferous  period. 

We  may  divide  Platycrinus  into  discoid,  bowlshaped,  pen- 
tagonal, turbinate,  hemispherical  and  urnshaped  forms,  for  con- 
venience of  identification  and  description.  But  to  propose 
generic  or  subgeneric  names  for  such  subdivisions  would  be 
on  a  par  with  those  proposed  by  some  authors  for  Poterio- 
crinus,  and  possess  no  merit,  whatever,  in  a  scientific  sense; 
but,  on  the  contrary,  would  constitute  another  stake,  driven 
in  the  path  of  progress,  for  every  student  and  naturalist  to 
stumble  over,  until  some  one  happened  along  with  the  strength 
and  courage  to  pull  it  up  and  throw  it  away.  The  variety  of 
forms  displayed,  in  Platycrinus,  is  an  evidence  of  evolution; 
but  until  we  have  become  acquainted  with  many  forms  that 
are  now  unknown  and  have  more  correct  and  settled  opin- 
ions as  to  the  effect  of  the  environments  in  shaping  the  struc- 
ture of  the  tests,  we  can  know  but  little  of  the  life  history  of 
the  animals. 
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PLATE  I. 

BATOCRINCUrjERVAMUfl,  11.  •]) • 

Fig.    1.    Basal  view. 

FIk.   2.    AxyKoue  aide  view. 

Fit;.   8.    8  am  mil  view. 

BATfM^KiNUB  rsoxixuB,  n.  sp 

Fig.   4.    Ratal  view. 

FiiT.   R.    I^ateral  view. 

s 
Batocriiiu»  iioDoaoMi,  D.  ep 

FiK-   (>•    Azy);oD8  view. 

Fig.   7.    Lateral  vi(>w. 

BATOt-RINl'S  AROUTUB,  D.  Hp 

Fi'g.   8.    AzygoQB  view. 

Fiff.   !).    Opposite  side  view. 

11 
BATOrKlNDS  llAeiLICUfl,  n.  Bp 

Fig.  10.    Azygouf  view. 

Fig.  11.    Opposite  Bide  view . 

Fig.  12.    Sammit. 

BaTOCSINUS    ASriRATCS,  D.  Sp 

Fig.  IS.    Azygous  view. 

Fig  14.    Lateral  view. 

13 
BATorRiNUB  AsrsR,  n.  sp 

Fig.  15     Bnsal  view. 

Fig.  Irt.    Azygoas  view. 

23 

AUARICOCIINUS  H0DO8ONI,  n.  sp 

Fig.  17.  Banal  view. 

Fig.  IB.  flummit. 

Fig.  19.  Azygoas  view. 

Fig.  20.  Opposite  side  view. 

AmaRICOCRIMUS  ILLINOISCNiilB,  n.  Sp 

Fie-  21.    Basal  view. 
Fig.  22.    Summil. 
Fig.  23.    Azvgous  view. 

iiATOCIllNUH   CISTULA,  D.  Sp *** 

Fig.  24.  Azygoas  view. 

Fig.  25.  Basal  view. 

Fig.  26.  Snmmit. 

Batocrini's  .iBBHi.t:,  n.  up ^ 

Fig.  27.  Azygousview. 

Fig.  2H.  Sammit. 

Fig.  29.  Basal  view. 

Fig.  80.  I^wer  part  of  calyx  of  another  ( > )  example. 

Fig.  31.  Azygoas  vi*»w  of  cai«t  of  another.-  7 ) 

Fiir.  83.  Basal  view  of  samp  cast. 

BaTOCRIMIS   APASIHBNSIfl,  11.  Sp ^* 

Klg.  :J3.  Azygous  view. 

Fig.  34.  Opposite  side  view. 

Fig.  35.  Summit. 

BxTocRi.Nirs  Ptn.LH.UM^!*,  n.  ijp 1& 

Fi!».  36.  .\/.ygoni«  view. 

Fig.  37.  Opposite  view. 

Fiij.  3^.  Summit. 

ItATurUINUK   MOIjI'M;!".  Tl.  Sp 1* 

Fig.  :«».  Basal  View. 

Fig.  40.  A/.ygons  view. 

Fl;,'.  41.  Summit. 

IUtOc  IIINUH  N\Nlrt,  11.  -p 1< 

Fiu'.  1-  A/yirouu  vifw. 

Fi:^'.  J:i.  opposite  view. 

FiL'.  H.  Summit. 

A  Mlll«it;\'  IlIM"*   lll.Mllt.  u.  hi * 

FiL'.  \'t-  UjihhI  view. 

Fi^'.  Jti.  Siitiie  iu?iiriiitle<l  t\N()  (lliiiiifterf 

V'lj.  IT.  Suriiniit. 

1  r_'    t**  ^:lTMt*  iiiM^rnitled  two  diHinfter!*. 

Fl .'    II'.  A/y:;'>ii«*  vii>\\ . 

Ki_-   ■'"  S;iiiif  ina^'nituMl  t\M)  ili:iiii»*t»'rt«. 
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PLATE  II. 


MkOISTOCRIMUS  INDIANKMBM,  n.  Sp ^ 87 

Fig.    1.    Basal  view. 
FlK-   2.    Sammlt. 
Pig.   8.    Azygooa  view. 

Btkoanocrindb  BPCBOKNCNBis,  n.  sp 89 

Pig.  4.    Azygone  view. 
Fig.   5.    Opposite  tide  view. 
Pig.  6.    Baaal  view. 
Fig.   7.    Summit. 

BATOcRiNUt  soLtTARiua,  n.  ap 82 

Fig.   8.    Lateral  view. 
Fig.   9.    AzjgOQS  view. 
Fig.  10.    Summit. 
Fig.  11.    Baaal  view. 

STBOTocBiNua  oBMATua,  n.  ep ao 

Fig.  18.    Azygotit  view. 
Fig.  18.    Right  lateral  view. 
Fig.  14.    Sammit. 

AcTiNocBiNUS  jsasiiC,  n.  sp 88 

Fig.  16.    Azygoos  view. 
Fig.  16.    Opposite  side  view. 

Zkacsinub  pkculiabim,  n.  sp 84 

Fig.  17.    Azygoos  side  on  left. 
Fig.  18.    Opposite  fide  of  same. 
Fig.  19.    Baaal  view. 

Zbackcnub  dovkrbnsis,  n.  sp 85 

Fig.  20.    Azygoas  side  view. 

Fig.  21.    Opposite  side  of  same. 

Fig.  22.     Basal  view. 
Zkacrimus  ksntuckibnbis,  n.  sp 87 

Fi{;  28.    Basal  view. 

Fig.  24.    View  of  specimen  opposite  azygone  side. 

Barvcrinus  blrodi,  n.  sp 88 

Fig.  25.    Azygods  view. 

Fig.  28.     Basal  view. 

Fie.  27,     View  opposite  azyj^onfl  side. 
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PLATE  HI. 


DOLATOOKINUB  INDIANEK8I0,  D.  Bp ....,...,,...      40 

Pig.    1.    Basal  view. 
Fig.    2.    Summit. 
Fig.    8.    Azygoas  view. 

BAT0CBI5Ue   AR0UTD8,   n.    «p .' 41 

Fig.    4.    Basal  view. 
Fig.    5.    Azygous  view. 
Pig.    n.    Summit. 

DOLATOCBINUB  BBLI^ARUaOSUrt,   D.  8p ^ 49 

Fig.    7.    Basal  view. 

Fig.    8.    Lateral  view,  azygous  area  on  left. 

Pig.    9     Summit. 

DOLATOCRINUS  CHABLBiTOWNBHSIS,   D.  i»p 44 

Fig.  10.    Basal  view. 
Fig.  11.    Summit. 
Fig.  Vi.    Azygous  view. 

DOLATOCRINUS  C.fXATUS,  U.  Sp 45 

Fig.  18.    Basal  view. 
Fig.  14.    Lateral  view. 
Fig.  15.    Summit. 

DOIiATOCRINUS   AI'I.ATUS,    D.  Sp 48 

Fig.  16.    Basal  view. 

PMg.  17.    Summit. 

Fig.  18.    Lateral  view.  » 

CTATHOCRINUS   WAI.DRONEN8I8,    M.  &  D 49 

Fig.  19,    Azygous  view. 

Fig.  30.    Opposite  side  view,  both  figures  magnified  two  diameters. 

Cyathocrinus  blaibi.  M.  &  a 50 

Fig.  21.     A/ygous  view. 
Fig.  22.    Summit. 

THY6A.VOCKINUS   M1LLI0AN>:,    U.  Sp      51 

Fig.  28.    Bnsal  view. 
Fig.  24.     Azygous  view. 
Fig.  25.     Opposite  side  view. 

PoTEHIOCKlNUe  I'Dl.ASKIBNSie,   n.  !>p ,.     89 

Fi;^,  2i\.    AzygOHB  view. 

Fig.  27.    Opposite  side  of  the  i*ame. 

LE(  ANOCRIM.'S   «;IIBE.NKI,    U.  6p ' " 59 

FiL'.  28.     Azygone  siidp  view  of  calyx  and  part  of  arms. 

S\  NT. A  mOcillNUH    II.I.INOIHKNeii;,     IJ.   »p 58 

Fii^.  '■1\K     I^aHHi  vifw. 
Kiu'-  3(>.     A/yiroup  view. 
Fii:    •il      Summit. 

FoKF'.Kf'M  lUNlri    UABIIINOTONENtilH,  II.  Sp 54 

Fi;:.  :;-J.     .Xzyjrouf  t»id»*  vi»?\v. 
Fiir.  'i'i.     <  »ijpo»it<»  Bide  view. 
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PLATE  IV. 


FORDKSOCRINUl  MULTIBIUCUIATUB,  L.  A  C 55 

Pi^.  1.    DiAffrmmmatic  view,  copied  from  Sidneys.  Lyon's  origlDtl  drawing,!^  bit  son, 
Victor  W.  Lyon. 

FoBBKSocBnnii  jEBevnNtie,  n.  ep 58 

Fif;.  ^.    Asygone  eide  Tiew. 
Fig.  8.    Opposite  side  view. 
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PLATE  V 


TaXOCKISUS   UN(iULA,  D.  tp 5tf 

Pig.  1.    Azygoai  side  view. 
Pig.  8.    Opposite  8lde  view. 

TaXOOBINUB  tPLKNDBlll,  U.  Bp ftl 

Pig.  8.    Azygons  side  view. 
Pig.  4.    Opposite  side  view. 

PLATTCBINrS  ILUNOIBBNBIi,  D.  Sp 69 

Pig.  6.    BsbeI  view. 
Pig.  6.    Lateral  view. 
Pig.  7.    Sommlt. 

PLATTCnnClfB  HODQBOlfl,  D.  ep JW 

Pig.  8.    Basal  view. 

Pig.  9.    Lateral  view,  azygons  area  on  the  left. 
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FAMILY  ACTINOCRINID^. 

BATOCRINUS  NODOSUS,  n.   Sp. 

Plate  7,    Fig.   1,   azygous   side;  Fig,   2,   opposite  view;  Fig.  5, 

summit  view. 

Body  rather  above  medium  size,  calyx  obconoidal,  broadly 
truncated  below,  about  one-third  wider  than  high;  arm  open- 
ings directed  noarly  horizontally.  Plates  very  tumid,  the  larger 
(mes  subsi)inous;  surface  finely  granular. 

Basals  form  an  hexagonal  disc  with  slight  re-entering  angles. 
The  plates  are  very  thick  and  the  cavity  for  the  attachment 
of  the  column  deep.  First  radials  a  little  wider  than  long, 
three  hexagonal,  two  heptagonal.  Second  primary  radials  quite 
small,  quadrangular  and  from  two  to  three  times  as  wide  as  high. 
Third  primary  radials  more  than  twice  as  large  as  the  second, 
rather  long,  pentagonal,  axillary,  and  bear  upon  each  superior 
sloping  side  two  secendary  radials.  The  second  secondary 
radials  are  axillary,  and  in  three  of  the  rays,  bear  upon  each 
superior  sloping  side  the  tertiary  radials.  In  some  rays  there 
are  two  tertiary  radials  and  in  others  only  a  single  long  ter- 
tiary radial,  which  gives  to  each  of  these  rays  four  arms.  The 
distal  side  of  each  ray,  adjoining  the  azygous  area,  is  con- 
structed in  tliis  same  way.  but  the  proximal  side  of  each  bears 


au  axillary,  tertiary  radial  that  supports  upon  one  side  a  sin- 
gle quaternary  plate,  and  upon  the  other  two  quaternary 
plates,  which  arrangement  gives  to  each  of  these  rays  five 
arms.     There  are,  therefore,  twenty-two  arras  in  this  species. 

In  two  of  the  regular  inter  radial  areas  there  is  only  a  single 
large  plate,  in  each  of  the  other  areas  there  are  two  plates, 
one  large,  the  other  quite  small.  The  azygous  area  contains 
four  large  plates  and  two  very  small  ones.  The  first  one  is 
in  line  with  the  first  primary  radials  and  rather  longer  than 
either  of  them.  It  is  followed  by  three  large  plates,  subeqoal 
in  size,  in  the  second  range,  and  above  these,  on  the  left  of 
the  central  plate,  there  are  two  small  plates.  The  azygous 
area  is  entirely  cut  off  from  the  plates  of  the  vault  by  the 
union  of  the  quaternary  radials. 

The  vault  is  moderately  convex  and  covered  with  polygonal, 
highly  convex,  and  nodose  plates  and  bears  a  large  subcentral 
proboscis. 

This  species  is  distinguished  by  its  general  form,  twenty-two 
arms,  nodose  and  subspinous  plates  and  interradial  areas. 
Heretofore,  there  have  been  described,  from  the  Burlington 
Group,  ten  species,  having  twenty-two  arms,  and  probably  P, 
proximus  is  as  nearly  related  to  this  as  any  other  species 
t-iough  the  calyx  is  much  shorter  and  the  radials  differently 
f  )rmed,  and  yet  there  are  more  regular  and  azygous  plates  in 
tie  several  areas  than  in  this  species.  The  two  si)ecies  cannot 
h2  confounded  by  any  one  capable  of  understanding  the  struc- 
ture of  crinoids. 

Found  by  C.  S.  Hodgson,  in  the  Burlington  Group,  in  Adams 
county,  Illinois,  and  now  in  the  collection  of  S.   A.  Miller. 

BATOC'RIXrS  NODULOSrS,    u.    sp. 

PUile  I,   Fig.   4,  hasal  view;    Fi(j,  5,  azygous  side  of  cdlifx;  Fig. 

(iy  opposite   view  of  calyx, 

Bocly  medium  or  above  medium  size.  Calyx  broadly  truncated 
l;elow,  olxonoidal,  twice  as  wide  as  high,  arm  openings  direct- 
ed upward  at  a  slight  angle.  Plates  spinous.  The  hexagonal 
second  primary  radials,  two  plates  in  the  s<»cond  range,  in  the 
azygous  area,  and  the  .sculpturing  bring  this  species  near  Ac- 
f  inner  inns.      The  inttM-radial    areas,  are.  however,  cut    off    from 


the  vault,  and  the  hexagonal  second  primary  radials  are  due 
rather  to  the  number  of  interradials  than  to  the  usual  length- 
ening of  the  calyx,  which  induce  us  to  refer  the  species  to 
Batocrinus. 

The  basal  plates  form  a  thin  hexagonal  disc  with  slight  re- 
entering angles.  The  disc  is  only  gently  concave  for  the  a,t- 
tachment  of  the  column,  and  the  columnar  canal  is  quite  large. 
Each  basal  plate  bears  two  nodes  or  short  spines  that  are 
directed  downward.  First  radial  large,  wider  than  long,  three 
hexagonal,  two  heptagonal,  and  each  one  is  i>roducod  in  the 
form  of  a  wedge-shaped  spine.  The  second  primary  radials, 
differ  somewhat  in  size,  about  one-half  wider  than  long,  hex- 
agonal, by  reason  of  a  slight  truncation  of  the  superior  angles 
by  the  interradials,  and  each  one  bears  a  central  node.  Third 
primary  radials  smaller  than  the  second,  pentagonal,  axillary, 
each  bears  a  central  node-  and  supports  upon  each  upjjer  sloj)- 
ing  side  a  single  secondary  radial,  which  is  axillary  and  sup- 
ports, in  four  of  the  rays,  upon  each  upper  sloping  side,  a 
single  tertiary  radial,  which  gives  to  each  of  these  rays  four 
arms.  In  one  of  the  lateral  rays,  the  third  primary  radial 
supports,  upon  one  side,  an  elongated  secondary  radial,  with  a 
deeply  concave  facet  for  the  reception  of  the  first  arm  plate, 
and  ujiou  the  other  an  axillary  secondary  radial,  which  sup- 
ports upon  each  upper  side  a  single  tertiary  radial,  which  ar- 
rangement gives  to  this  ray  three  arms.  There  are,  there- 
fore, nineteen  arms  in  this  species. 

In  onr*  of  the  regular  interradial  areas  there  are  five  plates, 
one  in  the  first  range,  two  in  the  second  range,  and  two  in 
the  third  range.  .  In  each  of  the  other  three  regular  interradial 
areas  there  are  four  plates,  one  in  the  first  range,  two  in  the 
second  range,  and  one  in  the  third  range.  In  the  azygous  area 
there  are  seven  plates,  the  lirst  one  is  in  line  with  the  first 
l^rimary  radials  and  fully  as  large  and  spinous  as  either  of 
them.  It  is  followed  by  two  large  spinous  plates  in  the  sec- 
ond range,  three  smaller  plates  in  the  third  range,  and  one 
small  depressed  plate  in  the  fourth  range,  that  sends  an  angle 
high  between  the  tertiary  radials  and  reaches  an  angle,  in  a 
plate,  that  connects  with  the  vault  plates  above  the  summit  of 


the  tertiary  radials.  The  last  plate  mentioned  is  in  part  a 
plate  belcmging  to  the  calyx,  but  its  superior  faces  are  higher 
than  the  ambulacral  f  urrous  and  unite  with  plates  belonging  to 
the  vault.     The  vault  is  unknown. 

This  Ls  a  peculiar  species  that  will,  at  once,  be  distinguish- 
ed, by  the  spinous  plates,  nineteen  arms,  and  numerous  inter- 
radials. 

Found  by  C.  S.  Hodgson  in  the  Burlington  Group,  in  Adams 
county,  Illinois,  and  now  in  the  collection  of  ^.  A.  Miller. 

BATOCRINUS  SAI.EMENSIS,    U.    sp. 

PlcUeJf  Fig.  10^  basal  view;  Fig.  11,  summit:  Fig.  IJ,  azygous  side. 

Species  small,  vault  and  calyx  subequal,  depressed,  bitur- 
binate.  Calyx  saucer  shajied,  between  two  and  three  times  as 
wide  as  high.  Plates  convex,  radial  series  somewhat  angular. 
Ambulacral  openings  directed  horizontally. 

Basal  plates  form  an  hexagonal  disc  one-half  wider  than  the 
diameter  of  the  column  and  having  a  height  equal  to  about 
one- fourth  the  diameter  of  the  column.  The  depression  for  the 
attachment  of  the  column  is  hemisphencal.  The  first  primary 
radials  are  between  two  and  three  times  as  wide  as  long,  three 
hexagonal,  two  heptagonal.  Second  primary  radials  quad- 
rangular, short,  from  three  to  five  times  as  wide  as  long. 
Third  primary  radials  only  a  little  larger  than  the  second, 
from  three  to  four  times  as  wide  as  long,  pentagonal,  axillary, 
and,  in  four  of  the  rays,  bear  upon  each  upper  sloping  side 
two  secondary  radials  the  last  ones  of  which  are  axillary  and 
bear  u|x>n  each  upper  sloping  side  two  tertiary,  which  gives 
to  each  of  these  rays  four  arms.  In  the  ray  opposite  the 
azygous  area,  the  third  primary  radial  bears  upon  each  upper 
sloping  side  three  secondary  radials,  which  gives  to  it  two 
arms.  There  are,  therefore,  eighteen  arms,  in  this  species, 
and  eighteen  ambulacral  openings  to  the  vault. 

In  each  of  two  of  the  regular  interradial  areas  there  are 
three  plates,  one  large  followed  by  two  small  plates.  In  each 
of  the  other  two  areas  there  are  only  two  plates,  one  large 
plate  followed  by  one  plate  in  the  second  range  In  the 
azygous    area    there    are    six    plates.      The  first  one  is  in  line 


with  the  first  primary  radials  and  nearly  as  large,  it  is  fol- 
lowel  in  the  sei^ond  range  by  three  plates,  above  which  there 
are  two  plates.  One  is  above  the  middle  plate  and  the  other 
is  to  the  right  of  it. 

The  vault  is  moderately  convex,  covered  with  polygonal 
spinous  plates,  and  bears  a  subcentral  proboscis.  No  ovarian 
pores  have  been  discovered. 

This  species  is  distinguished  among  the  eighteen  armed 
species,  by  its  general  form,  surface  ornamentation,  two  sec- 
ondary radials,  and  by  the  inberradial  and  azygous  areas. 

It  was  found  in  the  Warsaw  Group,  at  Salem.  Indiana,  and 
is  now  in  the  collection  of  Charles  L.  Faber. 

DATOCKINUS    STELLIFORMUIS,   n.    Sp. 

Plate  I,   Fig.   13,   baaal   view;   Fig.  U,  azygout  tide;  Fig.  15, 
summil. 

Species  below  medium  size,  depressed,  biturbinate.  Calyx 
broadly  rounded  below,  about  three  times  as  wide  as  high. 
Radial  ridges  slightly  defined  and  each  series  projecting  so  as 
to  give  it  a  stellate  outline.  Ambulacral  openings  directed  up- 
ward and  not  visible  from  a  basal  view.  Plates  plane  and 
smooth. 

Basal  plates  form  a  low  cup,  hexagonal,  with  a  slight  re- 
entering angle  on  the  azygous  side,  diameter  one-half  greater 
than  the  diameter  of  the  column.  Depression  for  the  attach- 
ment of  the  column,  moderately  concave.  First  primary  ra- 
dials large,  a  little  wider  than  long,  three  hexagonal,  two 
heptagonal.  Second  primary  radials  short,  quadrangular,  three 
or  four  times  as  wide  as  long.  Third  primary  radials  about 
one-half  larger  than  the  second,  three  times  as  wide  as  long, 
pentagonal,  axillary,  and,  in  four  rays,  bear  upon  each  upper 
sloping  side  two  secondary  radials,  the  last  ones  of  which  are 
axillary  and  bear  upon  each  upper  sloping  side  two  tertiary 
radials,  which  gives  to  each  of  these  rays  four  arms.  In  the 
ray  opposite  the  azygous  area,  the  third  primary  radial  bears 
upon  each  upper  sloping  side  three  secondary  radials,  which 
gives  to  it  two  arms.  There  are,  therefore,  eighteen  arms  in 
this  species,  and  eighteen  ambulacral  opouinga  to  the  vault. 
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All  of  the  interradial  areas  connect  with  the  vault.  There 
are  four  plates  in  each  regular  interradial  area,  one  in  the  first 
range,  two  in  the  second,  and  one  in  the  third,  which  sep- 
arates the  radial  series  and  unites  with  the  plates  of  the  vault. 
There  are  fourteen  plates  in  the  azygous  area.  The  first  one 
is  in  line  with  the  first  primary  radials  and  of  about  the  same 
size:  it  is  followed  by  three  plates  in  the  second  range,  six 
plates  in  the  third  range,  and  four  in  the  fourth  range,  two  of 
which  unite  with  the  plates  of  the  vault.  One  of  the  four 
plates,  in  the  last  range,  is  to  the  left  and  another  is  intei  - 
calated  between  the  lower  part  of  the  two  larger  ])lates  that 
unite  with  the  plates  of  the  vault. 

The  vault  is  depressed,  convex  and  covered  with  small,  cor- 
vex,  polygonal  plates  and  has  a  subcential  azygous  orifice 
slightly  elevated  above  the  greatest  convexity  of  the  vault, 
but  it  could  hardly  be  regarded  as  a  proboscis.  No  ovarian 
pores  can  be  discovered. 

This  is  a  very  peculiar  si>ecies  and  so  different  from  all 
other  eighteen-armed  species  that  no  comparison  with  any  of 
them  is  necessary. 

Found  by  P.  A.  Sampson,  in  the  Keokuk  Group,  at  Boon- 
\'ille,  Missouri,  and  now  in  his  collection. 

BATOCKIMS   SIGNATUS,    U.    Sp. 

Plate  /,  Fig.  itf,  azygous  side:  Fig.   17,  opposite  view. 

Species  medium  or  below  medium  size,  bi turbinate.  Calyx 
broadly  truncated,  obpyramidal,  about  twice  as  wide  as  high. 
Radial  ridges  angular  and  well  defined.  Interradial  areas  flat 
tened.  Ambulacral  openings  directed  a  little  above  a  l.orizon- 
tal  line. 

Basals  form  an  hexagonal  disc  that  is  expanded  in  rim  around 
the  base  of  the  calyx.  Diameter  a  little  greater  than  the 
diameter  of  the  column,  and  height  about  equal  to  the  thick- 
ness of  the  plates.  Shallow  concave  depression  for  the  at- 
tachment of  the  column.  First  primary  radials  a  little  wider 
than  long,  longitudinally  angular  in  the  middle  part,  three 
hexagonal,  two  heptagonal.  Second  primary  radials  short, 
quadransrular,  three    or    four    timos   as   wide    as    lon^r.      Third 
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primary  radials  one  half  larger  than  the  second,  more  than 
twice  as  wide  as  long,  pentagonal,  axillary,  and  in  the  ray  on 
the  left  of  the  azygous  area,  and  in  each  lateral  ray,  bear 
upon  each  superior  sloping  side  two  secondary  radials,  the  last 
ones  of  which  are  axillary  and  support  on  each  upper  side 
two  tertiary  radials,  which  gives  to  each  of  these  rays  four 
arms.  In  the  ray  on  the  right  of  the  azygous  area  there  are 
three  secondary  radials  on  the  distal  side,  and  two  on  the 
proximal  side,  the  last  one  being  axillary  and  supporting  on 
one  upper  side  a  single  tertiary  radial  and  on  the  other  two 
tertiary  radials,  which  gives  to  this  ray  three  arms.  In  the 
ray  opposite  the  azygous  area,  the  third  primary  radial  bears 
upon  each  upper  side  three  secondary  radials  which  gives  to 
this  ray  two  arms.  There  are,  therefore,  seventeen  arms  and 
seventeen  ambulacral  openings  to  the  vault  in  this  species. 

All  of  the  interradial  areas  connect  with  the  vault  and  are 
depressed  between  the  rays.  In  each  regular  interradial  area 
there  are  four  plates.  The  first  one  is  large,  it  is  followed  by 
two  plates,  in  the  second  range,  and  by  one  elongated  plate, 
in  the  third  range,  that  unites  with  the  plates  of  the  vault. 
In  the  azygous  area  there  are  eleven  plates.  The  first  one  is 
in  line  with  the  first  primary  radials  and  about  as  large.  It 
is  followed  by  three  plates  in  the  second  range,  three  In  the 
third  ran<re,  two  in  the  fourth  range,  and  two  in  the  fifth 
range  that  unite  with  the  plates  of  the  vault. 

Vault  conoidal  and  covered  with  small,  polygonal,  convex 
plates  and  bearing  a  very  small  subcentral  proboscis.  No 
ovarian  pores  have  been  detected. 

This  is  a  marked  species  so  different  from  all  other  seven- 
teen-armed  species  that  occur  in  rocks  of  the  same  age  that 
no  comparison  with  any  of  them  is  necessary. 

Pound  by  N.  K.  Burkett  in  the  Keokuk  Group,  at  Keokuk, 
Iowa,  and  now  in  the  collection  of  Wm.  P.  E.  Gurley. 

BATOCRINUS  STRENITUS,   U.    Sp. 

Plate  I,  Fig,  18,  azygous  aide;  Fig.  19,  aide  view. 

Species 'Small  but  bearing  large  and  vigorous  arms,  biturbin- 
ate.  Calyx  bowl-shaped,  about  twice  as  wide  as  high.  No 
radial  ridges.     Plates  convex. 
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Basals  form  an  hexagonal  disc  more  than  one-half  wider  than 
the  diameter  of  the  column.  First  primary  radials  very  large, 
about  as  high  as  wide,  three  hexagonal,  two  heptagonal.  Sec- 
ond primary  radials  quadrangular,  from  three  to  four  times  as 
wide  as  long.  Third  primary  radials  a  little  larger  than  the 
second,  about  three  times  as  wide  as  long,  pentagonal,  axillary, 
and  in  three  of  the  rays  bear  upon  each  upper  sloping  side  two 
secondary  radials,  which  gives  to  each  of  these  rays  two  arms. 
In  each  ray  adjoining  the  azygous  area  there  are  two  second- 
ary radials  on  the  distal  side  of  the  third  primary  radial  and 
two  on  the  proximal  side,  the  last  being  axillary,  which  gives 
to  each  of  these  two  rays  three  arms.  There  are,  therefore, 
twelve  arms  in  this  species.  The  arms  are  very  strong  and, 
above  the  first  two  or  three  cuneiform  plates,  are  composed  of 
a  double  series  of  interlocking  plates  as  is  usual  in  this  genus 
The  arms  are  subf usiform  and  slightly  flattened  at  the  superior 
ends. 

There  is  one  plate  in  each  of  the  regular  interradial  areas. 
The  first  azygous  plate  is  in  line  with  the  first  primary  radials 
and  the  largest  plate  in  the  body.  It  is  followed  by  three  plates 
in  the  second  range  which  separate  the  secondary  radials  and 
unite  with  three  plates  belonging  to  the  vault. 

The  vault  is  conoidal.  Proboscis  not  exposed  in  our  speci- 
men. 

This  is  the  second  species  ever  described  from  the  Keokuk 
Group  having  twelve  arms.  The  other  is  B,  prcegravis^  to 
which  this  one  has  no  resemblance.  This  species  is  distin- 
guished by  its  general  form,  twelve  arms  and  wide  azygous 
area  and  cannot  be  mistaken  for  any  other. 

Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

BATOCRINUS   DELICATULI'S,    n.    Sp. 

Plate  i.  Fig.  20,  azygous  side  of  a  specimen  somewhat  compressed 

magnified  two  diameters;  Fig.  21,  opponte  side  view 

of  same  magnified  two  diameters. 

Species  very  small  and  delicate,  somewhat  biturbinate.  Calyx 
obpyramidal,  twice  as  wide  as  high.  Plates  convex,  more  or 
less  angular.  Radial  ridges  well  defined,  interradials  depressed, 
and  all  the  interradial  areas  connect  with  the  vault. 
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Basal  plates  form  an  hexagonal  disc  which  is  nearly  covered 
with  the  end  of  the  column.  First  primary  radials  large,  about 
as  high  as  wide,  three  hexagonal,  two  heptagonal.  Second 
primary  radials  quadrangular,  Trom  three  to  four  times  as  wide 
as  long.  Third  primary  radials  one-half  larger  than  the  second, 
between  two  and  three  times  as  wide  as  long,  pentagonal,  ax- 
illary, and  on  the  distal  side  of  each  one  adjoining  the  azygous 
area  bears  a  secondary  radial  that  supports  a  free  arm,  and  on 
the  proximal  side  two  secondary  radials,  the  last  ones  being 
axilliary,  which  arrangement  gives  to  each  of  these  rays  three 
arms.  In  each  of  two  lateral  rays  the  third  primary  radial 
supports  two  secondary  radials,  the  last  ones  being  axillary, 
which  gives  to  each  of  these  rays  four  arms.  In  the  ray  oppo- 
site the  azygous  area  the  free  arms  arise  from  each  single 
secondary    radial,  which    gives    to    this  ray  two  arms.     There 

•  * 

are,  therefore,  sixteen  arms  in  this  species.  The  arms  are 
composed  of  rounded  cuneiform  plates  for  about  one-fifth  part 
of  their  length,  above  which  they  are  composed  of  a  double 
series  of  interlocking  plates  and  gradually  flatten  toward  the 
superior  ends. 

There  is  a  single  regular  interradial  in  each  area  and  it  con- 
nects with  the  plates  of  the  vault.  The  first  azygous  plate  is 
in  line  with  the  first  primary  radials  and  fully  as  large  as  any 
of  them.  It  is  followed  in  the  second  range  by  three  plates 
and  these  unite  with  the  plates  of  the  vault. 

The  vault  is  convex.  Proboscis  not  exposed  in  our  speci- 
men. 

This  is  the  twelfth  species  described  from  the  Keokuk  Group 
tliat  bears  sixteen  arms,  but  it  is  readily  distinguished  from 
each  of  them  by  its  general  form  and  by  the  interradial  plates 
and  structure  of  the  arms.  It  is  a  marked  species  and  though 
our  specimen  is  small,  it  is  quite  distinct  and  not  the  young  of 
any  described  species. 

Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  coller^tion  of  F.  A.  Sampson,  of  Sedalia,  Mo. 
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BATOCRINUS  REGALIS,   n.    Sp. 

Plate  7,  flg.    22,    basal  view;    Fig.   23,   azagoua    aide;    Fig.  24, 

summit 

« 

Species  rather  above  medium  size,  depressed,  biturbinate  or 
somewhat  lenticular.  Calyx  very  rapidly  spreading  from  a 
moderately  rounded  base,  and  having  a  diameter  nearly  three 
times  as  great  as  the  height.  Plates  convex.  No  radial  ridges. 
Surface  granular.  Arm  openings  directed  a  little  above  a  hor- 
izontal line  and  not  visible  in  a  basal  view. 

Basals  form  an  hexagonal  disc  very  little  larger  than  the  diam- 
ater  of  the  column  and  having  an  hemispherical  depression  for  the 
attachment  of  the  column.  An  angular  low  ridge  surrounds 
the  columnar  depression.  First  primary  radials  very  convex, 
unequal  in  size,  from  one- third  to  two-thirds  wider  than  long, 
three  hexagonal  and  two  heptagonal.  Second  primary  radials 
guadrangular,  from  two  to  three  times  as  wide  as  long.  Third 
primary  radials  very  little  larger  than  the  second,  more  than 
twice  as  wide  as  long,  pentagonal,  axillary  and  support  on  each 
upper  sloping  side  two  secondary  radials  the  last  of  which  is 
axillary,  and,  in  the  rays  adjoining  the  azygous  area,  and,  in 
the  left  lateral  ray,  each  proximal  upper  sloping  side  bears 
two  tertiary  radials  and  each  distal  side  bears  a  single  tertiary 
radial  which  is  axillary,  and  supports  upon  each  upper  sloping 
side  two  quarternary  radials,  which  arrangement  gives  to  each 
of  these  three  rays  six  arms.  In  the  right  lateral  ray  one  side 
only  bears  quaternary  radials  as  in  the  arms  above  describee^, 
and,  on  the  other  side,  the  last  secondary  radial  supports,  on 
each  upper  side,  two  tertiary  radials,  which  gives  to  this  ray 
five  arms.  In  the  ray  opposite  the  azygous  area  che  last  sec- 
ondary plates  bear  upon  each  upper  side  two  tertiary  radialr, 
which  gives  to  this  ray  four  arms.  There  are,  therefore,  in 
this  species,  twenty- seven  arras  and  twenty-seven  ambulacral 
openings  to  the  vault. 

The  interradial  areas  are  cut  off  from  the  vault  by  the  union 
of  the  quaternary  and  tertiary  radials.  In  the  regular  inter- 
radial areas  there  are  only  two  plates,  one  large  plate  followed 
by  a  much  smaller  one.  In  the  azygous  area  there  are  five 
plates.  The  first  plate  is  in  line  with  the  first  primary  radials 
and  of  about  the  same   size;  it   is    followed  by  three  plates,  in 
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the  second  range,  and  above  these  there  is  intercalated  a  sin- 
gle plate  which  is  below  the  union  of  the  first  quatemai-y 
plates. 

Vault  moderately  convex  and  covered  with  polygonal  convex 
;ind  tumid  plates.  The  proboscis  is  subcentral,  but  it  is  broken 
Hway  from  our  specimen. 

This  is  the  first  Balocrinus  eVer  described,  having  twenty- 
seven  ambulacral  openings  to  the  vault,  and,  consequently,  the 
arm  formula  alone  distinguishes  it  from  all  other  species.  It 
is  peculiar  also  in  its  form  and  azygous  plates. 

Found  by  F.  A.  Sampson  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  his  collection. 

BATOCKINUS  NITEUS,    n.    sp. 

Plate  /,  Fig.  30,  basal   view;   Fig.   31,  azygous   side;    Fig.  32, 

opposite  view. 

Species  medium  size,  biturbinate.  Calyx  moderately  trun- 
cated, obconoidal,  in  the  lower  part,  and  rapidly  spreading 
near  the  arms,  which  are  directed  horizontally,  and  the  radial 
series  project  beyond  the  interradial  areas  so  as  to  give  it  a 
stellate  outline.  No  radial  ridges.  Plates  without  ornamenta- 
tion.    Sutures  distinct. 

Basal  plates  form  a  low  cup,  having  a  height  about  equal  to 
half  the  diameter  of  the  base,  which  is  truncated  only  the  size 
of  the  column.  Depression  for  the  attachment  of  the  column 
moderately  concave.  Columnar  canal  small.  First  primary 
radials  large,  wider  than  long,  three  hexagonal,  two  heptag- 
onal.  Second  primary  radials  quadrangular,  and  about  twice 
as  wide  as  long  Third  primary  radials  a  little  larger  than 
the  second,  about  twice  as  wide  as  long,  pentagonal,  axillary  and, 
in  the  two  rays  adjoining  the  azygous  area,  bear  upon  the  proximal 
sides  two  secondary  radials,  the  last  of  whict^are  axillary  and  sup- 
ix>rt  upon  each  superior  sloping  side  two  tertiary  radials,  and  bear 
upon  each  distal  side  three  secondary  radials,  which  gives  to 
each  of  these  rays  three  arms.  In  each  lateral  ray  the  third 
primary  radials  support  on  each  upper  sloping  side  two  sec- 
ondary radials,  the  last  being  axillary  and  supporting  on  each 
superior  side  two  tertiary  radials,  which  gives  to  eteh  of  these 
rays   four   arm.s.      The   my   opposite   the   azygous  area  bears 
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upon  each  upper  side  three  secondary  radials,  which  gives  to 
it  two  arms.  There  are.  therefore,  sixteen  arms  in  this  species. 
The  arm  formula  is  3+4+2+4+3. 

All  of  the  interradial  areas  connect  with  the  vault.  There 
are  five  plates  in  each  of  two  regular  interradial  areas,  one  in 
the  first  range,  two  in  the  second,  and  two  in  the  third,  the  longer 
one  of  which  unites  with  the  plated  of  the  vault.  In  each  of 
the  other  two  regular  interradial  areas  there  are  six  plates, 
one  in  the  first  range,  two  in  the  second  and  three  in  the 
third,  one  of  which  connects  with  the  vault  in  one  area  and 
two  in  the  other.  In  the  intersecondary  area,  in  the  ray  on 
the  right  of  the  azygous  area,  there  is  a  plate  inserted  that 
connects  with  the  plates  of  the  vault.  The  azygous  area  is 
subelliptical  in  outline,  and  contains  fourteen  plates.  The  first 
ono  is  in  line  with  the  first  primary  radials  and  of  about  the 
same  size,  it  is  followed  by  three  plates  in  the  second  range,  the 
middle  one  of  which  is  much  the  largest.  There  are  five 
plates  in  the  third  range,  and  an  intercalated  plate  over  the 
last  one,  on  the  left  side.  There  are  two  small  elongated 
plates  in  the  fourth  range  by  the  side  of  the  upper  part  of 
the  largest  plate,  in  the  third  range,  which  gives  us  three 
plates  in  width  at  this  point,  all  of  which  unite  with  two 
elongated  plates  that  unite  with  the  plates  of  the  vault.  The 
last  two  plates  unite  with  a  first  tertiary  radial  on  the  left  and 
a  second  tertiary  radial  on  the  right  and  then  extend  up  over 
part  of  the  vault. 

The  vault  is  convex  and  covered  with  numerous  convex, 
polygonal  plates  and  bears  a  subcentral  proboscis.  The  inter- 
radials  are  depressed  toward  the  margin.  There  is  an  ovarian 
pore  on  each  side  of  each  pair  of  arms  and  on  each  side  of 
each  single  arm,  which  gives  to  this  species  eighteen  ovarian 
apertures. 

There  has  never  been  but  four  sixteen-armed  species  heretofore 
described  from  the  Burlington  Group,  and  neither  one  of  them 
has  any  resemblance  to  this  species.  This  species  is,  there- 
fore, distinguished  by  its  arm  formula,  general  shape,  and  reg- 
ular interradial  areas  and  azygous  area. 

Found  in  the  Burlington  Group,  at  Burlington.  Iowa,  and 
now  iu  the  collection  of  Wm.  F.  E.  Gur'.ey. 
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BATOCRINUS  PARIL.IS,   n.   Sp. 

PlcUe  II,  Fig.  i,   view  of  on  entire  specimen;  Fig,  2,  azygous 

view  of  the  oalysc. 

Species  medium  size,  vety  symmetrical,  biturbinate.  Calyx 
obconoidal,  about  twice  as  wide  as  high,  truncated  only  the  size 
of  the  column.   No  i*adial  ridges.   Surface  smooth  or  very  finely 

1 

granular. 

Basals  form  a  low  cup  one-half  wider  than  the  diameter  of 
the  column.  First  primary  radials  one- third  wider  than  long, 
three  hexagoualj  two  heptagonal.  Second  primary  radials  quad- 
rangular, three  times  as  wide  as  long.  Thinl  primary  radials 
:v  little  larger  than  the  second,  pentagonal,  axillary  and  in  the 
ray  on  each  side  of  the  azygous  area  bear  on  the  distal  sides 
thi*ee  secondary  radials  and  on  the  proximal  sides  two  second- 
ary radials,  the  last  of  which  are  axillary  and  support  on  one 
upper  side  a  single  tertiary  radial  and  upon  the  other  twotor- 
tiary  radials,  which  gives  to  each  of  these  rays  three  ambiila"- 
cral  openings  to  the  vault.  In  each  of  the  lateral  rays  the 
third  primary  radial  supports  on  each  upper  side  two  second- 
ary radials,  the  last  being  axillary  and  supporting  on  each 
upper  side  a  tertiary  radial,  which  gives  to  each  of  these  rays 
four  ambulacral  openings  to  the  vault.  In  the  ray  opposite 
the  azygous  area  the  third  primary  radial  supports  on  each 
upper  sloping  side  three  secondary  radials,  which  gives  to  this 
ray  two  ambulacral  openings  to  the  vault.  There  are,  there- 
fore, sixteen  ambulacral  openings  to  the  vault  in  this  species. 
The  arms  bifurcate  on  the  first  plate  and  hence  there  are 
thirty-two  arms  in  this  species.  The  arms  are  composed  of  a 
double  series  of  interlocking  plates  from  the  beginning  and  flat- 
ten toward  the  superior  ends  and  become  longitudinally  con-, 
cave,  as  shown  in  the  illustration. 

None  of  the  interradials  connect  with  the  plates  of  the  vault. 
There  are  three  plates  in  each  regular  interradial  area,  one  large 
followed  by  two  smaller  ones.  There  are  six  plates  in  the 
azygous  area.  The  first  one  is  in  line  with  the  first  primary 
radials  and- about  the  same  size.  It  is  followed,  in  the  second 
rangQ,  by  three  large  plates,  subequal  in  size,  and  these. are 
followed  in  the  third  range  by^two  small  plates  directly  oyer 
the  middle  plate  in  the  second  range. 
—3 
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The  vault  is  conoidal  and  about  ^s  large  as  the  calyx.  It  is 
covered  with  smooth,  polygonal  plates  and  bearsia  long,  sfnall 
ccnitral  proboscis. 

This  species  is  distinguished  by  tht^  smcpth  platesi  -of  both 
the  calyx  and  vault,  by  the  sixteen  ambulaeral  openings^. with 
a  formula  of  3-f  4+2+4+3,  and  thirty  two  arms;  It  is  further 
distinguished  by  the  six  plates  in  the  azygous  area.  Only  three 
species  have  been,  heretofore,  described  from  the .  Keokuk 
Gronip  with  thirty  two  arms,  and  none  of  them  resemble  this 
one.  There  have  been  fifteen  species  described  from  the  Keokuk 
(xroup  with  sixteen  armi4  and  possibly  one  or  two  of  these ^have 
thirty-two  arms,  but  they  are  ornamented  species  beariug  radial 
ridges  and  have  little  resemblance  to  this  one.  It  is  unneces- 
sary to  make  any  comparison  with  any  other  species. 

Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  the 
specimen  having  the  arms  with  other  specimens  are  in  the 
collection  of  Wm.  P.  E.  Gurley,  and  the  one  showing  the  vault 
and  others  are  in  the  collection  of  S.  A.  Miller.  It  preserves 
part  of  the  arms  opposite  to  the  side  illustrated. 

Remarks. — The  arms  flatten  as  they  approach  the  superior 
ends  and  when  they  curve  in  or  infold  toward  the  vault  they 
become  longitudinally  concave  in  all  the  specimens.  This  is 
another  illustration  of  the  futility  of  undertaking  to  establish 
genera  on  the  character  of  the  arms,  for  if  you  can  do  so,  this 
would  belong  to  EretmocHnus  or  to  a  ii^w  genufi,  according  to 
the  taste  of  the  author.  .      . 

BATOCRINUS   FABERI,    n.    Sp. 

Flate  it.  Fig,  3,  azygou»  side;  Fig,  4,  op^^oaHe  virir. 

Body  rather  below  medium  size  and  somewhat  bitiirbinate  or 
wheel  shaped,  though  the  calyx  is  decidedly  larger  than  the 
vault.  Calyx  truncated  below^  and  slowly  expanding  to  the 
third  radials  and  then  abruptly  spreading  to  the  free  arras. 
Arm  openings  directed  horizontally.  Twice  as  wide  as^  high. 
No  radial  ridges.  Plates  slightly  convex  in  the  superior  part 
and  tumid  below.     Surface  granular. 

Basals  short  and  form  a  low  subhexagonal  disc,  with  slight  re- 
entering angles.  The  disc  is  about  one-fourth  wider  than  the 
diamotor  of  Ww  column  and    boars  a    shallow    concave    depres- 
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slon  for  the  attachment  of  the  column,  and  a  small  round 
columnar  canal.  First  radials  a  little  wider  than  long,  three 
hexagonal,  two  heptagonal.  Second  radials  quite  small,  quad- 
rangular, and  three  or  four  times  as  wide  as  long.  Third 
primary  radials  about  twice  as  large  as  the  second,  pentagonal, 
axillary  and  bear  upon  each  upper  sloping  side  two  secondary 
radials,  the  last  one  being  axillary,  and  supporting  in  some 
rays  a  single  tertiary  radial  and  in  others  two  tertiary  radials, 
which,  arrangement  gives  to  each  ray  four  arms.  There  are, 
therefore,  twenty  arms  in  this  species  and  twenty  ambulacral 
openings  to  the  vault. 

There  are  two  plates  in  each  regular  interradial  area,  the 
first  one  large  and  tumid,  the  second  one  much  smaller.  There 
are  five  plates  in  the  azygous  area.  The  first  one  is  in  line 
with  the  first  primary  radials  and  rather  larger  than  either  of 
them.  It  is  followed  by  three  plates  in  the  second  range,  the 
middle  one  being  the  smallest  and  quadrangular.  Above  the 
middle  plate  there  is  a  smaller  and  wider  plate.  The  plates 
in  the  azygous  area  look  very  much  like  the  three  primary 
radials  in  a  radial  series,  and  the  first  regular  interradial  on 
each  side  of  the  quadrangular  middle  plate,  as  shown  in  the 
illustrations.     No  ovarian  pores  can  be  detected. 

The  vault  is  convex,  without  interradial  depressions  and 
rx)verod  with  polyoronal  convex  plates.  It  bears  a  subcentral 
proboscis. 

This  species  is  distinguished  among  those  bearing  twenty 
arms,  by  its  general  form  and  by  the  azygous  plates. 

It  was  found  in  the  Burlington  Group,  in  Adams  county, 
Illinois,  and  is  now  in  the  collection  of  Charles  L.  Paber. 

BATOCRINUS  PETTISENSIS,   n.    Sp. 

Flafe  II,  Fig.  .5,  azygotia  side;  Fig.  6,  opposite  view. 

Species  medium  size,  biturbinate,  calyx  and  vault  subequal. 
Calyx  rather  broadly  truncated,  obconoidal,  most  expanded 
opposite  the  azygous  area,  arm  openings  directed  nearly  hori- 
zontally, but  not  visible  in  a  basal  view.  No  radial  ridges. 
Plates  highly  convex  or  tumid. 

Basal  plates  form  an  hexagonal  disc  that  bears  an  hemis- 
pherical depression  for  the  attachment  of  tne  column,  and  has 
a  diameter  one- half  greater  than  the  diameter  of  the  column. 
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First  primary  radials  wider  than  long,  very  tumid,  three 
hexagonal,  two  heptagonal.  Second  primary  radials  small, 
quadrangular,  three  or  four  times  as  wide  as  long.  Third 
primary  radials  twice  as  large  as  the  second,  pentagonal,  ax- 
illary, and 'Support  on  each  upper  sloping  side  two  secondary 
radials,  the  last  of  which  are  axillary  and  support  on  each 
upper  sloping  side  two  tertiary  radials,  except  in  the  arms 
adjoining  the  azygous  area  where  there  are  three,  which  ar- 
rangement gives  to  each  ray  four  arms.  There  are,  therefore, 
twenty  arms  in  this  species. 

None  of  the  interradial  areas  connect  with  the  vault.  There 
is  a  single  plate  in  the  regular  interradial  area,  on  the  right 
of.  the  azygous  area,  and  two  plates  in  each  of  the  other  regu- 
lar interradial  areas,  the  first  one  large,  the  second  one  smaller. 
Azygous  area  subovate  and  contains  eight  plates.  The  first 
one  is  in  line  with  the  first  primary  radials  and  fully  as  large. 
It  is  followed  by  three  plates  in  the  second  range,  three  plates 
in  the  third  range,  and  one  small  plate  in  the  fourth  range, 
which  is  cut  off  from  the  vault  by  the  third   tertiary   radials. 

The  vault  is  convex  and  covered  with  t.umid  polygonal  plates, 
and  bears  a  rather  large  subcentral  proboscis. 

This  species  is  distinguished  from  all  other  twenty-armed 
species  by  the  third  tertiary  radials  adioining  the  azygous  area 
and  by  the  form  of  the  azygous  area  and  the  number  of  plates 
it  contains.     It  is  unnecessary  to  carry  the  comparison  further. 

Found  in  the  Burlington  Group,  at  Sedalia,  Missouri,  and 
now  in  the  collection  of  F.  A.  Sampson. 

BATOCRINUS    SPURIUS,   n.    Sp. 

Plate  II,  Fig.  7,  one  of  the  azygous  sides;  Fig.  8,  the  other  azygous 

side;  Fig.  9,  opposite  view. 

'The  specimen  to  which  we  have  attached  the  name  above  is 
medium  size,  robust,  has  only  four  raysj  eighteen  arms  and 
two  azygous  areas.  If  it  is  abnormal,  w€  are  unable  to  refer 
it  to  any  described  species,  and  as  it  is  extraordinary  and 
bears  no  evidence  of  ever  having  been  injured,  we  think  we 
are  justified  in  giving  it  a  name  and  describing  it. 

It  is  biturbinate.     Plates  convex  or  tumid. 
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Basals  stand  upright,  and  form  a  cup,  about  one-half  wider 
than  the  diameter  of  the  column,  having  a  j^ height  equal  to 
about  one- third  of  the  diameter,  rather  deeply  notched  at  the 
sutures  and  having  a  hemispherical  depression  for  the  at- 
tachment of  the  column.  Columnar  canal  cinquefoil.  First 
primary  radials  unequal  in  size,  wider  than  long,  three  hex- 
agonal, one  heptagonal.  Second  primary  radials  four  times  as 
wide  as  long,  quadrangular.  Third  primary  radials  three  or 
four  times  as  large  as  the  second,  pentagonal,  axillary,  and  in 
two  of  the  rays  support  on  each  upper  side  two  secondary  ra- 
dials, the  last  being  axillary  and  supporting  on  each  upper 
side  two  tertiary  radials,  which  gives  to  each  of  these  rays 
four  arms.  In  the  other  two  rays,  one  of  which  is  on  the  left 
of  an  azygous  area  and  the  other  between  the  azygous  areas, 
there  is  on  one  side  of  the  third  radials  two  secondary  radials, 
the  last  being  axillary  and  supporting  two  tertiary  radials,  and 
on  the  other  side  a  secondary  radial  which  is  axillary  and  sup- 
ports  on  one  side  two  quaternary  radials  and  upon  the  other 
a  tertiary  radial  which  is  axillary  and  supports  iWo  quaternary 
radials,  which  arrangement  gives  to  each  of  these  rays  five 
arms.    There  are,  therefore,  eighteen  arms  in  this  species. 

In  each  of  the  two  regular  areas  there  are  two  plates,  one 
large  followed  by  a  smaller  one.  In  one  azygous  area  there 
are  six  plates  and  in  the  other  seven.  The  first  is  in  line  with 
the  first  primary  radials  and  of  about  the  same  size.  It  is  fol- 
lowed, in  the  second  range,  by  three  plates  and  in  the  third 
range  by  two  plates  in  one  area  and  three  in  the  other. 

Vault  convex  and  covered  by  tumid,  polygonal  plates  and 
bears  a  rather  large  subcentral  proboscis. 

Found  in  the  Burlington  Group,  at  Buriington,  Iowa,  and 
now  iii  the  collection  of  A.  Albers,  of  Cincilinati. 

Rbmarks.  —There  have  been  described  one  hundred  and 
seventy-seven  species  of  BatocrinuSj  from  the  Subcarboniferous 
rocks  of  North  America,  and  none  fromfocks  higher  or  lower, 
in  the  Geological  scale,  if  we  except  AcKnocrihus  praeour9ory 
Hall,  from  the  Hamilton  Group,  which  has  been  referred  to 
Dorycrinusf,  by  some  authors,  and  may  be  a  Baiocrimis  or  be- 
long to  some  other  genus,  it  is  certainly  not  an  Acliiiocrinusf, 
and  we  see  no  reason  to  think  it  is  a  Doryerintis^  but  the  basal 
and  radial  series  are  the  same  as  in  Batoorinug.    Of  these  one 
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hundred  and  seventy-seven  species,  twenty- four  have  been  re- 
ferred to  Eretmocriniis,  which  genus  we  have  elsewhere  shown 
is  based  upon  an  association  of  peculiar  specific  characters, 
one  or  more  of  which  belongs  to  ordinary  BatocrinuSy  and  each 
of  which  occurs  in  species  undoubtedly  referable  to  Batocrinus, 
Beside,  Eretmocrinus  is  only  found  associated  with  Balocrinuf, 
from  the  Burlington  to  the  Warsaw  Group. 

Three  species  only  have  been  described  from  the  Kinderhook 
Group  or  rocks  below  the  Burlington  and  each  of  these  pos- 
sessed twenty  arms,  and  only  two  from  the  Kaskaskia  Group, 
one  of  which  possessed  eighteen  and   the  other  twenty  arms. 

In  the  Burlington  Group  they  are  found  with  eight,  ten, 
twelve,  thirteen,  fourteen,  fifteen,  sixteen,  seventeen,  eighteen, 
nineteen,  twenty,  twenty  one,  twenty-two,  twenty-three,  twenty- 
four,  twenty-six  and  twenty- seven  arms.  In  all  the  range  of 
arm  formulas  from  eight  to  twenty- seven  only  nine,  eleven 
and  twenty-five  are  unknown.  The  most  numerous  species 
possessed  eighteen,  twenty  and  twenty- two  arms. 

In  the  Keokuk  Group  they  are  found  with  twelve,  fourteen, 
fifteen,  sixteen,  seventeen,  eighteen,  nineteen,  twenty,  twenty- 
one,  twenty-two,  twenty-four,  twenty-five,  twenty-six,  twenty- 
eight,  twenty  nine,  thirty,  thirty- two,  thirty- three,  thirty-six 
and  forty  arms.  The  most  numerous  species  possessed  sixteen, 
seventeen,  eighteen,  twenty  and  thirty-two  arms.  In  all  the 
range  of  arm  formulas  from  twelve  to  forty  only  thirteen, 
twenty-three,  twenty  seven,  thirty-one,  thirty-four,  thirty-five 
and  thirty-seven  to  thirty-nine  are  unknown. 

In  the  Warsaw  and  St.  Louis  Groups  they  are  found  with 
S3venteen,  eighteen,  twenty  and  forty  arms.  The  most  numer- 
ous species  possessed  eighteen  and  twenty  arms. 

It  will  be  noticed  that  while  no  species  has  been  described 
from  the  Burlington  Group  with  twenty  five  arms,  some  have 
been  described  with  that  number  in  the  Keokuk.  It  must  be 
b)rne  in  mind  teo  that  some  species  have  been  imperfectly  de- 
scribed without  giving  the  arm  formula,  and  it  may  be  that  the 
few  missing  links  in  the  arm  formulas,  from  eight  to  forty, 
can  or  will  be  supplied.  Any  one  studying  these  forms  must 
become  convinced  that  the  arm  formula,  in  all  cases,  in  this 
genus,  is  of  specific  importance.     After  having  examined  many 
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thousand  specimens  belonging  to  this  genus,  we  are  free  to 
say,  that  in  no  case  have  we  fo.und  two  specimens  having  a 
different  number  of  arms,  that  agreed  in  other  charactersr  and 
hence  the  numbei*  of  arms,  as  shown,  in  the  calyx,  before  thi^ 
arms  became  free,  must  rank  in  the  first  degree  in  determin- 
ing the  specific  characters  and  in  entitling  the  form  to  ^specific 
name. 

As  no  crinoidal  species  has  ever  been .  known  to  j^ss  from 
the  Kinderhook  to  the  Burlington,  or  from  the  Burlington  to 
the  Keokuk,  or  from  the  Keokuk  to  the  Warsaw  or  "St.  Louis, 
or  from  the  St.  Louis  to  the  Kaskaskia,  we  have  forty- three 
s|>ecies  above  mentioned  that  may  be  distinguished  by  the 
number  of  arms  alone. 

We  do  not  claim  to  have  been  original  in  laying  stress  upon 
the  arm  formula,  in  determiniing  species,  in  this  geiliis,  for 
Prof.  James  Hall,  in  the  contributions  to  the  Palaeontology  of 
Iowa,  published  in  1859,  very  properly  defined  the  arm  formula 
as  of  specific  importance,  in  all  the  ActinoorinidcB^  he  described 
in  that  work. 

The  radial  series  furnished  the  characters  for  the  determin- 
ation of  species  no  less  important  than  the  arm  formula.  In 
some  species  the  first  secondary  radials  are  axillary,  and  in 
other  species  the  second  secondary  radials  are  axillary.  No 
two  specimens  possessing  these  characters  can  belong  to  the 
same  species.  It  will  be  seen  at  once  that  the  specimen  hav- 
ing two  secondary  radials  will  have  teb  more  i'adial  plates 
within  the  calyx  than  the  specimen  having  only  one  secondary 
radial,  and  a  further  examination  will  disclose  the  fabt' that 
the   interradial  areas    are    correspondingly    dUFereht  and   the 

plates  different  in  number  or  in  size.    The  first  tertiary  radials 

■  '  '  *       •  •  •       • .  ....  •  .  ^ 

may  bear  arms  or  they  may  be  axillary,  and  the  second  tertiary 
radials  may  bear  arms  or  they  may  be  axillary,  but  no 
two  specimens  can  belong  to  the  same  species,  if  they  differ 
in  these  respects.  That  is,  if  one  specimen  has  a  single  teritary 
radial  and  another  has  two  teritary  radials  they  cannot  belong 
to  the  same  species.  And,  again,  while  the  nuniber  of  arms 
in  two  species  may  be  the  same,  yet  the  radial  series  will  be 
entirely  different;  for  example,  one  specimen  may  have  three 
arms  in  each  of  four  rays  and  four  arms  in  the  other  making 


24 

sixteea  aims,  and  ancitiier  inmy  have  three  mnns  in  emdk  of  two 
nySy  and  four  nrm^  4a  each  of  two  raya,  and  two  aims  in  Hie 
other*  making  si±teen  arms.  In  such  case  the  tworqiemnieiis 
will  belong  to  different  species.  It  will  be  apparent  tfaat'tiie 
changes,  in  the  latter  respect,  may  be  very  numeroos  in  qpec- 
iroens  baring  sixteen  or  more  arms,  and  we  find,  in  fact,  that 
such  is  the  case.  It  will  be  seen  that  these  changefir  alone  will 
proride  for  more  species  than  have  been  described.  These  are 
therefore,  fundamental  variations.  The  general  form,  however, 
may  be  taken  into,  consideration,  and  the  regular  and  azygoos 
areas  dependent  thereon  as  ccmtrolling  the  form,  and  also  the 
surfiure  omamentaticm.  especially  where  it  includes  the  presence 
or  absence  of  radial  ridges,  and  these  particulars  may  be  of 
specifi?  importance.  But  to  place  these  species  in  a  family 
distinct  from  the  At^moermidee  is  without  any  warrant  so  far 
as  any  learning  has  extended. 

AGJIBICOCBIVUS   ADAMSEHBIS.    n.    sp. 

Plate  I,  Fig,  7,  ozggous    side   view;  Fig.  8,   summit  view;  Fig. 

9,  basal  view. 

Species  medium  or  above  medium  size.  Calyx  nearly  flat, 
though  slightly  convex  about  the  basals  and  first  radials.  Out- 
line subpentagonal.  Plates  thick,  more  or  less  convex,  and 
part  of  them  subspinous.  Arm  openings  directed  rather  beloiK 
a  horizontal  line. 

Basals  form  an  hexagonal  disc,  very  little  wider  than  ibe 
diameter  of  the  column,  that  contains  a  hemispherical  depress- 
sion  for  the  attachment  of  the  column.  Columnar  canal  quite 
small.  The  first  primary  radials  are  large,  rather  wider  than 
long,  three  hexagonal  and  two  hcptagonal.  All  of  them  are 
sculptured  so  as  to  be  pyramidal  or  subspinous,  the  apme#  ex- 
tending below  the  basals,  so  that  a  specimen  laid  upon  a  taUe 
will  rest  upon  these  plates  and  the  point  of  the  tirst  azygous 
plate.  Second  primary  radials  short,  quadrangular,  four  or  five 
times  as  wide  as  long.  Third  primary  radials  about  one-half 
larger  than  the  second,  pentagonal,  axillary,  and  in  three  of 
the  rays  support  on  each  upper  sloping  side  two  secondary 
radials,  which  gives  to  each  of  these  rays  two  arms.  On  the 
distal  side  of  each  third  primary  radial    adjoining  the  azygous 
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area,  there  are  two  secondary  radials,  and  on  the  proximal 
side  a  single  secondary  radial,  which  is  axillary  and  supports 
upon  the  distal  superior  sloping  side  a  single  tertiary  radial, 
and  on  the  proximal  side  two  tertiary  radials  which  gives  to 
each  of  these  rays  three  arms.  There  are,  therefore,  in  this 
species  twelve  arms.  The  last  tertiary  and  secondary  radial  in 
each  series  is  thicker  and  more  convex  than  the  adjoining 
plates,  and  the  ambulacral  openings  are  in  part  exposed  in  a 
basal  view. 

In  one  of  the  regular  interradial  areas  there  are  only  two 
plates,  in  eacn  of  the  other  three  regular  interradial  areas 
there  are  three  plates.  The  first  one  rests  between  the  super- 
ior sloping  sides  of  the  first  primary  radials  and  extends  up 
between  the  first  secondary  radials.  It  is  followed  by  one  nar- 
row elongated  plate  in  one  of  the  areas  and  by  two  narrow 
elongated  plates- in  the  other  areas  that  connect  with  two  plates 
belonging  to  the  vault.  The  first  azygous  plate  is  in  line  with 
the  first  primary  radials,  about  as  large  and  heptagonal.  It  is 
followed  by  three  plates  in  the  second  range,  which  are  sub- 
equal  in  size,  and  each  wider  than  long.  In  the  third  range 
there  is  a  single  plate  that  separates  the  tertiary  radials  and 
extends  to  the  top  of  the  calyx,  where  it  is  truncated  the  full 
width  and  unites  with  a  single  plate  belonging  to  the  vault. 

The  vault  is  moderately  convex  and  is  cohered  with  large, 
convex,  polygonal  plates  and  a  very  large  heptagonal  central 
plate  that  supports  a  long,  robust,  conical  spine.  The  spine 
commences  to  rise  at  the  sutures  of  the  seven  adjoining  plates. 
There  is  no  indication  of  an  azygous  orifice,  but  the  sutures 
between  some  of  the  plates  on  the  azygous  side  of 'the  central 
spine  are  obscure  and  possibly  the  orfice  was  covered  with  valvular 
plates,  which  have  fallen  -back  in  place  so  as  to  absolutely 
close  it  without  preserving  the  sutures.  But  in  any  event  the 
orifice  must  have  been  very  small. 

This  is  a  peculiar  species,  probably  more  nearly  related  to 
A.  hodgsoni  than  to  any  other  heretofore  described.  It  does  not 
need  any  comparison,  however,  with  that  species  to  distinguish 
it. 

Found  by  C.  S.  Hodgson  in  the  Burlington  Group,  in  Adams 
county,  Illinois,  and  now  in  the  collection  of  S.  A.  Miller. 
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ACTINOCRINUS    PAI^UBRUM.    n.    Sp. 

Plate  /,    Fig.   25^   ba9cU    view;   Fig.  26 ^  summil  view;    Fig.  27^ 

(vsygous  side. 

Species  medium  size,  somewhat  lenticular,  though  the  calyx 
is  larger  than  the  vault  Calyx  basin-shaped,  two  and  a  half 
times  as  wide  as  high.  No  radial  ridges.  Plates  thick,  tumid 
and  sculptured,  so  as  to  be  more  or  less  pyramidal.  Ambula- 
cral  openings  directed  upward  and  not  visible  in  a  basal  view. 

Basals  form  an  hexagonal  disc  with  slight  re-entering  angles^ 
having  an  hemispherical  depression  for  the  attachment  of  the 
column,  and  a  diameter  about  one-half  more  than  the  diameter 
of  the  column.  First  primary  radials  rather  larger  than  any 
other  plates,  in  the  body,  three  hexagonal  and  two  heptagonal. 
Second  primary  radials  about  two-thirds  as  large  as  the  first 
and  hexagonal.  Third  primary  radials  about  the  size  of  the 
second,  pentagonal,  axillary,  and  support  on  es^h  upper  slop- 
ing side  a  single  secondary  radial,  about  the  size  of  a  third 
primary  radial,  which  is  axillary  and  bears  upon  each  upper 
sloping  side  a  single  tertiary  radial,  which  arrangement  gives 
to  this  species  twenty  arms  and  twenty  ambulacral  openings 
to  the  vault. 

All  of  the  interradial  and  intersecondary  radial  areas  connect 
with  the  vault.  In  the  regular  interradial  areas  there  is  one 
plate  in  the  first  range,  two  in  the  second,  two  in  the  third, 
and,  in  some  of  the  areas,  one  in  the  fourth  range  that  con- 
nects with  the  plates  of  the  vault.  In  other  cases  there  are 
two  plates  in  the  fourth  range.  There  are,  therefore,  six  plates 
in  some  of  the  regular  areas,  and  seven  plates  in  other  areas. 
There  is  a  single  plate  in  each  intersecondary  radial  area,  and 
it  connects  with  the  plates  of  the  vault.  In  the  azygous  area 
there  are  fifteen  plates.  The  first  plate  is  in  line  with  the  first 
primary  radials,  and  nearly  as  large.  It  is  followed  by  three 
plates  in  the  second  range  and  four  plates  in  the  third  range, 
one  of  which  extends  as  high  as  the  top  of  the  fourth  range. 
In  the  fourth  range  there  are  two  plates,  and  two  in  the  fifth 
range,  and  two  in  the  sixth  range,  both  of  which  connect  with 
the  plates  of  the  vault. 

The  vault  is  only  moderately  convex,  and  is  covered  with 
numerous  small,  polygonal  plates.  The  smaller  plates  are  con- 
vex and  the  larger  ones  subspinous. 
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The  proboscis  is  small  and  central.  No  ovarian  pores  can 
be  detected  in  our  specimen,  and  hence  it  is  probable  that  they 
opened  through  the  first  plates  of  the  free  arm^. 

This  species  is  distinguished  by  its  general  form,  peculiar 
vault,  interradial,  azygous  and  intersecondary  areas.  Though 
eighteen  species  have  been  heretofore  described  from  the  Bur- 
lington Group,  bearing  twenty  arms,  none  of  them  have  any 
near  affinity  with  this  species. 

Found  by  F.  A.  Sampson,  in  the  Burlington  Group,  at  Se- 
dalia,  Missouri,  and  now  in  his  collection. 

AMPHORACRINUS  SAldPSONI,   n.   Sp. 

Plate  I,  Fig.  28y  azygous  view;  Fig.  29^  apposite  side. 

Species  varying  from  medium  to  large  size.  We  have  a 
specimen  one-half  larger  than  the  one  illustrated.  Calyx  bowl- 
shaped,  subpentagonal,  about  as  high  as  wide.  Radial  ridges 
distinct  and  subangular.  Interradial  areas  very  wide  between 
the  arms,  where  they  unite  with  the  plates  of  the  vault.  Plates 
depressed  convex,  but  none  of  our  specimens  preserve  the  sur- 
face ornamentation,  if  it  was  ornamented.  Column  round  and 
small. 

Basals  form  a  shallow  hexagonal  cup,  about  two  and  a  half 
times  as  wide  as  the  diameter  of  the  column,  and  bearing  a 
slightly  concave  depression  for  the  attachment  of  the  column. 
First  primary  radials  are  the  largest  plates  in  the  calyx;  they 
differ  somewhat  in  size,  and  each  one  is  about  as  long  as  wide, 
three  hexagonal  and  two  heptagonal.  Second  primay  radials 
differ  in  size  from  about  one-half  to  three-fourths  as  large  as 
the  first.  They  are  hexagonal  and  nearly  as  long  as  wide. 
Third  primary  radials  are  much  smaller  than  the  second,  pen- 
tagonal, axillary,  and  support  on  each  superior  sloping  side 
two  secondary  radials,  which  arrangement  gives  to  this  species 
ten  arms. 

There  are  six  regular  interradials  in  each  area.  The  first 
one  is  as  large  as  a  second  primary  radial.  It  is  followed  by 
two  plates  in  the  second  range  and  three  in  the  third,  which 
unite  with  the  plates  of  the  vault.  There  is  a  small  plate  in 
each  intersecondary  radial  area  that  unites  with  the  plates  of 
the  vault.     The  plates  in  the  azygous  area  are  numerous,  and 
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are  not  disposed  in  ranges,  but  the  plates  on  the  sides  are 
longer  and  larger  than  those  more  central.  The  first  plate  is 
in  line  with  the  first  primary  radials,  though  somewhat  smaller. 
It  is  followed  by  three  plates  in  the  second  range,  the  middle 
one  being  much  the  smallest.  There  are  ;five  plates  in  the 
third  range,  but  the  one  on  each  side  extends  up  two  ranges 
higher  than  the  three  middle  ones  do,  or  there  may  be  said  to 
be  as  many  as  ten  small  plates  over  the  central  part  of  this 
area  before  they  get  as  high  as  the  two  lateral  plates  in  the 
third  range.  The  azygous  area  is  very  wide  In  the  superior 
part,  and  the  small  plates  graduate  into  those  of  the  vault  so 
that  no  definite  line  can  be  drawn  between  them.  As  near  as 
we  can  judge,  however,  there  should  be  credited  to  the  calyx, 
in  this  area,  about  forty  plates.  The  two  arms  in  each  radial 
series  are  close  together  on  each  side  of  the  azygous  area, 
while  the  area  is  wide,  somewhat  bulged,  and  covered  with 
small,  irregularly  disposed  plates. 

The  vault  is  unknown.  The  species  is  far  removed  from  all 
heretofore  described. 

Pound  by  P.  A.  Sampson,  in  whose  honor  we  have  proposed 
the  specific  name,  in  the  Chouteau  limestone,  at  Sedalia,  Mis- 
souri, and  now  in  his  collection. 

Pamily  POTERIOCRINID^. 

BARYCRINUS  NEGL.ECTUS,   n.    Sp. 

Plate  If  J  Fig.  10^  azygotiR  view;  Fig.  11,  opposite  view;  Fig.  12, 

side  view.    Specimen  slightly  compressed. 

Species  medium  size.  Calyx  obconoidal.  Height  nearly 
equal  to  the  greater  diameter.  Surface  granular.  Deep,  longi- 
tudinal depressions  between  the  subradials,  and  round,  deep 
pits  at  the  angles  between  the  subradials  and  radials.  Column 
round. 

Basals  longer  than  wide  and  forming  a  cup  more  than  one- 
third  the  length  of  the  calyx.  Subradials  longer  than  wide, 
by  reason  of  the  longitudinal  pits,  they  are  contracted  in  the 
middle;  four  hexagonal  and  one  heptagonal.  Pirst  radials 
wider  than  long,  deeply  pitted  at  the  inferior  angles,  and  trun- 
cated about  three- fourths  of  the  width  above  for  the  first  arm 
plates,  or  second  radials,  from  which  they  are  separated  by  a 
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gaping  suture.  The  second  radials  or  first  arm  plates  appear 
to  be  attached  to  the  vault  but  they  are  followed  by  two  rounded 
plates  and  these  by  an  axillary  plate.  If  these  four  plates 
are  attached  to  the  vault  and  the  arms  do  not  become  free 
until  they  bifurcate,  then  this  is  a  very  remarkable  species. 
The  five  radial  series  bifurcate  on  the  fourth  plate  above  the 
gaping  suture  and  it  is  very  clear  that  the  arms  are  then  free. 
Above  this  part  our  specimen  does  not  preserve  any  char- 
acters. 

The  azygous  area  is  also  peculiar.  The  first  plate  is  large 
and  protuberant.  It  truncates  a  subradial  broadly  and  slightly 
truncates  another  and  reaches  higher  than  the  adjacent  first 
radials,  where  it  has  two  superior  sloping  sides  and  supports 
on  each  a  series  of  rounded  plates,  that  look  externally  like 
arm  plates  but  of  course  they  form  part  of  the  vault. 

This  species  is  distinguished  by  its  form,  radial  systepa,  and 
hexagonal  first  azygous  plate.  The  calyx  is  like  that  of  a 
Poleriocrinus  and  the  pits  and  azygous  area  and  plates  link  it 
with  Barycrinus,     It  can  not  be  mistaken  for  any  other  species 

Pound  in  the  Keokuk  Group,  at  Crawfordsville,  Indiana,  and 
now  in  the  collection  of  Wm.  P.  E.  Gurley. 

POTERIOCRINUS  ALBERSI,   n.    Sp. 

Plate  II,  Fig.  15,  azygous  aide  magnified  two  diameters;  Fig.  16, 
opposite  view,  two  diameters;  Fig.  17,  basal  view.     The 

specimen  is  slightly  compressed. 

Species  small;  plates  covex,  angular,  rough.  Calyx  saucer- 
shaped,  about  two  and  a  half  times  as  wide  as  high;  plates 
convex,  surface  granular. 

Basals  hidden,  or  nearly  so,  by  the  column.  Subradials  as 
long  as  wide  and  form  with  the  basals  a  low  cup.  First  radials 
one-half  wider  than  long,  pentagonal,  highly  convex  toward 
the  superior  central  part,  truncated  the  entire  width  above  and 
separated  from  the  second  radials  by  a  gaping  suture.  Second 
radials  about  as  long  as  wide,  constricted  and  angular  in  the 
middle,  axillary  and  support  upon  the  upper  sloping  sides  the 
free  arms.  The  arms  do  not  bifurcate.  There  are,  therefore, 
ten  arms  in  this  species.     The  arms  are  long  and  composed  of 
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a  single  series  of  long  cuneiform  plates  that  alternately  pro- 
ject for  the  support  of  coarse  pinnules.  The  arms,  therefore, 
have  quite  a  rough  aspect. 

The  azygous  plates  are  alternately  arranged.  The  first  one 
is  pentagonal,  rests  between  the  superior  sides  of  two  subra- 
dials  and  below  the  first  radial  on  the  right  and  abuts  against 
the  second  and  third  plates.  The  second  azygous  plate  trun- 
cates a  subradial  and  abuts  the  first  radial  on  the  left  and  the 
first  and  third  azygous  plates  on  the  right  The  third  azygous 
plate  truncates  an  angle  on  the  first  plate  and  separates  the 
first  radial  on  the  right  from  the  second  azygous  plate.  Above 
these  the  alternate  arrangement  is  continued  as  far  as  the  area 
is  exposed  in  either  of  our  specimens. 

This  species  is  distinguished  by  its  saucer-shaped  calyx,  con- 
vex and  tumid  plates  and  ten  rough  arms  composed  of  long 
cuneif oirm  plates.  It  is  one  of  the  kind  that  has  been  referred 
to  8caphiocrtnu8,  on  account  of  the  arm  structure,  but  it  does 
not  agree  with  that  genus,  in  the  structure  of  the  azygous 
area,  but  on  the  contrary  is,  in  that  respect,  a  Poteriocriuus 
to  which  genus  we  refer  it.  It  will  not  be  mistaken  for  any 
other  species. 

Found  by  the  late  Wm.  McAdams,  in   the  Kaskaskia  Group, 
in  Monroe  county,  Illinois,  and  now   in  the   collection  of   Wm 
P.  E.  Gurley.     The  specific  name  is  intended  as  a  compliment 
to  the  artist  and  palaeontologist  who  made  the  illustrations  for 
this  Bulletin. 

POTERIOCRINUS   L.AUTUS,    n.  Sp. 

Plate  Ilf  Fig.  18,  azygous  side;  Fig.  19,  opposite  view. 

Species  medium  size.  Plates  angular,  convex,  rough.  Calyx 
saucer-shaped,  more  than  three  times  as  wide  as  high.  Surface 
granular. 

Basals  hidden  or  nearly  so  by  the  column.  Subradials  about 
as  long  as  wide  and  forming  a  pentagonal  disc  very  slightly 
saucer-shaped.  First  radials  twice  as  wide  as  long,  pentagonal, 
flattened  centrally,  truncated  the  entire  width  above  and  sep- 
arated from  the  second  radials  or  brachials  by  a  gaping  suture. 
Second  radials  wider  than  long,  constricted  in  the  middle  and 
in  four  of  the  rays  axillary,  pentagonal  and  have  steep  upper 
sloping  sides  for  the  free  arms.      The   arms   are   composed  of 
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cuneiform  projecting  plates.  In  the  ray 'on  the  right  of  the 
susygous  area  the  arms  bifurcate  on  the  fifth  plate  and  the 
branch  adjoining  the  azygous  area  does  not  bifurcate  again, 
but  the  next  one  bifurcates  on  the  ninth  plate.  The  distal  ray 
bifurcates  on  the  seventh  plate  and  the  proximal  one  does  not 
bifurcate.  In  other  words,  in  this  ray,  one  distal  ray  bifur- 
cates and  the  ether  does  not,  and  one  proximal  ray  bifurcates 
and  the  other  does  not,  which  is  an  unusual  method.  In  the 
other  three  lateral  rays  the  arms  bifurcate  on  the  sixth  plate 
and  the  distal  arms  bifurcate  on  the  sixth,  seventh  and  eighth 
plates  and  the  proximal  arms  do  not  bifurcate.  This  arrange- 
ment gives  to  each  of  these  four  rays  six  arms*  In  the  ray 
opposite  the  azygous  area  the  only  bifurcation  takes  place  on 
the  fifth  plate,  which  gives  to  it  two  arms.  There  are,  there- 
fore, thirty-eight  arms  in  this  species. 

The  first  azygous  plate  rests  on  the  sloping  side  of  a  subra- 
dial  and  slightly  truncates  another  below  the  first  radial  on  the 
right,  and  abuts  the  second  and  third  azygous  plates.  The 
second  plate  truncates  a  subradial  and  abuts  the  first  radial  on 
the  left  and  extends  above  the  gaping  suture.  The  third  plate 
truncates  the  first  and  extends  nearly  as  high  as  the  first  arm 
plate.    Above  these  the  plates  are  alternate  as  far  as  disclosed. 

This  species  is  distinguished  by  its  low  calyx,  thirty-eight 
arms  and  rough  angular  aspect.  It  is  one  of  the  kind  that  has 
been  referred  to  Scaphiocrinus  on  account  of  the  rough  arms, 
but  it  does  not  agree  with  that  genus,  in  the  structure  of  the 
a>zygous  area,  but  agrees  with  PoterioorinuSf  to  which  genus  we 
refer  it.  We  think  it  is  not  a  Zeacrinus  with  which  it  has 
some  afBnity.     It  cannot  be  mistaken  for  any  other  species. 

Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  F.  A.  Sampson. 

POTERIOCRINUS   NEGLECTUS,   U.    Sp. 

Pktte  IV,  Fig.  3^  side  view,  azygous  area  an  the  right;  Fig.  4, 

side  view,  azygous  area  on  the  left:  Fig.  5,  azygous 

side;  the  specimen  is  laierally  compressed^ 

as  shown  by  the  illtistrations. 

Species  medium  or  below  medium  size,  constricted  above  the 
first  radials.  Calyx  short,  cup- shaped.  Plates  slightly  convex; 
sutures  distinct;  surface  granular.    Column  quite  small 
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Basals  small  but  extending  beyond  the  column  and  forming 
a  low  cup  that  is  visible  in  a  side  view.  Subradials  rather  large 
and  about  as  wide  as  high.  First  radials  a  little  wider  than 
long,  pentagonal,  truncated  the  entire  width  above  and  sepa- 
rated from  the  second  radials  or  brachials  by  a  slightly  gaping 
suture.  A  single,  elongated  brachial  or  second  radial,  rounded 
and  contracted  in  the  middle,  and  axillary,  in  four  of  the  rays, 
supports  upon  its  upper  sloping  sides  the  free  arms.  In  the 
ray  on  the  right  of  the  azygous  area  the  first  brachial  or  sec- 
ond radial  is  a  subquadrate  plate  that  supports  the  second 
brachitkl  or  third  radial,  which  is  rounded,  and  axillary,  and 
supports  upon  its  upper  sloping  sides  the  free  arms.  The  arms 
are  long,  slender,  and  fit  compactly  together  and  are  composed 
of  a  single  series  of  cuneiform  plates.  The  arms  do  not  bifur- 
cate and  there  are,  therefore,  only  ten  arms  in  this  species. 
Pinnules  are  not  large  and  are  arranged  on  the  inner  part  of  the 
arms  so  as  not  to  prevent  the  arms  from  fitting  compactly  to- 
gether. 

The  azygous  plates  alternate,  as  is  usual  in  this  genus  The 
first  plate  is  the  largest,  which  is  an  unusual  feature,  and  rests 
upon  the  upper  sloping  sides  of  two  subradials,  separates  the 
first  radial  on  the  right  from  the  second  azygous  place  and  is 
truncated  above  by  the  third  azygous  plate.  The  second  plate 
is  somewhat  smaller  than  the  first,  hexagonal  and  only  slightly 
truncates  a  subradial.  It  abuts  upon  the  first  radial  and  part 
of  the  second  radial  or  brachial  on  the  left.  Above  it  the 
plates  altematie  and  become  rapidly  smaller. 

This  species  is  distinguished  by  its  general  form,  slender 
arms,  and  by  having  a  single  brachial  in  four  of  the  rays  and 
two  brachials  in  the  ray  on  the  right  of  the  azygous  area. 
This  last  feature  shows  that  Poieriocrinus  cannot  be  divided 
into  subgenera  based  on  the  presence  of  one  or  two  brachials 
in  the  rays. 

Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 
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POTEKIOCRINUS  ARRECTARIUS^  D.    Sp. 

Plate  IV,  Fig,  6,  azygous  side  view,  showing  part  oj  the  proboscis. 

Species  medium  size  and  not  constricted  above  the  calyx. 
Calyx  obconoidal.  Sutures  distinct.  Surface  smooth  or  finely 
^anular. 

Basals  partly  broken  away  from  our  specimen,  but  enough  is 
preserved  to  show  that  they  form  an  obconoidal  cup.  Sub- 
radials  large  and  longer  than  wide.  First  radials  nearly  as 
long  as  wide,  x^entagonal,  truncated  the  entire  width  above,  and 
separated  from  the  second  radials  or  first  brachials  by  a  very 
slightly  gaping  suture.  Second  radials  or  first  brachials  sub- 
quadrate,  as  long  as  wide  and  slightly  constrict^  in  the  mid- 
dle. Third  radials  or  second  brachials  a  little  shorter  than  the 
first,  very  slightly  constricted  in  the  middle,  axillary,  and  sup- 
port upon  the  upper  sloping  sides  the  free  arms.  The  arms 
do  not  bifurcate  and  there  are,  therefore,  ten  arms  in  this  spe- 
cies. The  arms  are  long,  slender,  and  composed  of  a  single 
series  of  cuneiform  plates  that  bear  small  pinnules.  The  pin- 
nules are  from  the  inside  of  the  arms  so  as  to  allow  the  arms 
to  come  together. 

The  azygous  plates  alternate,  as  is  usual  in  this  genus.  The 
first  plate  is  the  largest  and  rests  upon  the  upper  sloping  sides 
of  two  subradials,  separates  the  first  radial  on  the  right  from 
the  second  azygous  plate  and  is  truncated  on  top  by  the  third 
azygous  plato.  The  second  plate  is  somewhat  smaller  than  the 
first,  hexagonal,  and  only  slightly  truncates  a  subradial.  The 
azygous  area  above  these  plates  is  wide  and  terminates  in  a 
wide  and  long  proboscis  that,  in  our  specimen,  extends  beyond 
tfie  parts  of  the  arms  which  are  preserved  and  appears  to  have 
extended  beyond  the  tips  of  the  arms.  The  proboscis  is  fluted 
and  punctured  with  longitudinal  rows  of  pores  between  the 
longitudinal  series  of  plates  of  which  it  is  composed. 

This  species  is  distinguished  by  its  general  form,  structure 
of  the  arms  and  character  of  the  proboscis. 

Found  by  the  late  Wm.  Mc Adams  in  the  St.  Louis  Group,  at 
Alton,  Illinois,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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POTERIOClilNUS  LABYHINTHICUS,      S.    A.    Miller. 

Flate  IVy  Fig,  7,  azygous  view, 

[Cyalhocriniis  lahyrinlhicus,  S.  A.  Miller,  1891.  Advance 
sheets  of  the  17th  report  of  the  Geology  and  Natural  History 
of  Indiana,  page  48,  and  final  report,  page  659,  plate  XII,  figs. 
11  to  14.] 

Though  several  specimens  of  this  species  had  been  collected 
at  the  time  it  was*  described,  none  of  them  fully  exposed  the 
azygous  area.  They  showed  the  azygous  plate  truncating  a 
large  subradial  but  the  folding  of  the  arms  around  the  calyx 
hslppencd  to  cover  the  first  azygous  plate,  which  rests  between 
the  superior  sloping  sides  of  two  subradials,  and  separates  the 
first  radial  on  the  right  from  the  second  azygous  plate  and  is 
truncated  above  by  the  third  azygous  plate,  which  shows  that 
it  is  a  Foleriocrinus.  The  second  plate  is  large  and  broadly 
truncates  a  subradial  and  w^as  supposed  at  the  time  of  the 
description  of  the  species  to  be  the  first  azygous  plate  which 
caused  the  species  to  be  erroneously  referred  to  Cyaihocrifius. 
The  position  of  the  first  and  second  azygous  plates  and  the 
alternate  arrangement  of  the  succeeding  plates  show  very* 
clearly  that  it  is  a  Poleriocrinus.  Several  specimens  showing 
this  fact  are  in  the  collection  of  S.  A.  Miller,  but  received  by 
him  after  the  species  had  been  described  and  illustrated.  The 
specimen  now  illustrated  is  from  the  same  exposure  of  the 
Keokuk  Group,  at  Boonville,  Missouri,  and  is  now  in  the  col- 
lection of  Wm.  F.  E.  Gurley. 

SCAPHIOCRINUS  NOTATUS,    n.    sp. 

Plate  If,  Fig.  25,  azygous  view;  Fig.    26,  opposite  side  of  same 

specimen,  which  is  slightly  compressed. 

The  specimen  illustrated  is  compressed  so  as  to  appear 
about  one  fifth  wider  than  it  really  is.  The  species  is  above 
medium  size.  Calyx  short,  about  twice  as  wide  as  high,  de- 
pressed angular  between  the  first  and  second  radials,  so  as  to 
give  a  pentagonal  outline. 

Column  small,  round,  although  broken  away  from  the  specimen 
figured  and  the  small  basal  plates  have  been  carried  away  with  it, 
as  the  angles  between  the  plates  shown  in  fig.  25  indicate.  Subradi- 
als evidently  larger  than  the  basals,  four  hexagonal  andonehep- 
tagonal.  The  lateral  sides  gradually  expand.  First  radials  nearly 
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twice  as  large  as  the  subradials,  about  twice  as  wide  as  high, 
pentagonal,  truncated  the  entire  width  above,  convex  toward 
the  superior  central  part,  and  separated  externally  from  the 
second  radials  by  a  gaping  suturet  Second  radials  larger  than 
the  first,  twice  or  more  than  twice  as  wide  as  high,  longitud- 
inally angular  in  the  central  part,  pentagonal,  and  in  three  of 
the  rays  support  upon  each  upper  sloping  side  a  robust  arm.  In 
the  ray  adjoining  the  azygous  area,  on  the  right,  the  distal  side 
of  the  second  radial  bears  a  single  arm  and  the  proximal  side 
bears  a  secondary  radial,  which  is  axillary,  and  supports  upon 
ejkch  upper  sloping  side  a  free  arm;  and  the  ray  adjoining  the 
a^.ygous  area  on  the  left,  bears,  on  the  proximal  side  of  the 
second  radial,  a  single  arm,  and  on  the  distal  side  a  secondary 
radial  that  is  axillary,  and  supports  an  arm  on  each  upper 
sloping  side,  which  arrangement  gives  to  each  of  these  rays 
three  arms,     There  are,  therefore,  twelve  arms  in  this  species 

The  arms  are  robust,  and  in  the  lower  part  composed  of 
quadrangular  plates  with  ^  transverse  sutures,  which  graduate 
into  cuneiform  plates  in  the  upward  extension  of  the  arms.  Each 
plate  supports  upon  the  thicker  end  a  coarse,  strong  pinnule, 
and  in  the  middle  part  a  small  node,  which  form  a  row  of 
nodes  on  each  arm,  that  gives  it  a  somewhat  rough  aspect. 

There  is  only  one  azygous  plate.  It  truncates  the  larger 
subradial,  separates  the  fiist  radials  but  does  not  extend  as 
high  as  the  second  radials,  which  unite  over  the  top  of  it. 
The  single  azygous  plate  is,  therefore,  enclosed  within  the  side 
of  the  calyx  in  the  same  manner  that  it  is  in  Qraphiocrinus. 

If  this  species  had  no  subradials,  we  would  refer  it  to 
Oraphiocrinus,  notwithstanding  it  has  twelve  arms;  but  as  no 
species  having  subradials  can  be  congeneric  with  one  not  hav- 
ing them,  we  have  no  hesitation  in  saying,  that  it  is  not  a 
Oraphiocrinus.  And  here  we  may  say,  that  after  having  ex- 
amined definitions  and  illustrations  of  all  the  species  found  in 
this  country,  that  have  been  referred  to  Oraphiocrinus,  by 
different  authors,  we  are  fully  convinced  that  the  genus  has 
not  been  found  in  America. 

When  Prof.  James  Hall  founded  the  genus  Scaphiocrinus, 
in  the  Geology  of  Iowa,  Vol.  I,  p.  551,  and  described  the  type, 
Scaphiocrinus   simplex,   he  very    clearly    distinguished  it    from 
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Oraphiocrinus,  The  species  here  described  is  distinguished 
from  Scaphiocrinus  simplex,  by  having  twelve  arms  instead  of 
ten,  which  is  a  good  specific  distinction  but  not  of  generic 
importance.  It  is  distinguished  again  from  S.  simplex,  which 
has  six  azygous  plates  or  more,  that  rise  above  the  calyx,  by 
having  only  one  azygous  plate  confined  between  the  plates  of 
the  calyx.  This  may  be  of  generic  importance,  but  we  are 
not  willing  to  found  a  new  genus  upon  differences  of  doubtful 
importance,  when  they  are  known  to  belong  to  only  a  single 
species.  In  each  case  the  first  azygous  plate  truncates  a  sub- 
radial  and  the  difference  consists,  in  the  additional  plates, 
that  separate  the  second  radials  and  first  arm  plates,  in  one 
species,  that  do  not  exist  in  the  other.  We  prefer,  at  present, 
to  regard  this  as  of  specific  importance  only.  The  distinction 
made  by  Prof.  Hall  between  Scaphiocrinus  and  Poleriocrinus  is 
a  good  one  and  all  the  species  he  referred  to  Scaphiocrinus 
properly  belong  there,  as  well  as  some  that  others  have  de- 
fined.    None  of  them  belong  to  Oraphiocrinus. 

Pound  in  the  Kinder  hook  Group,  at  LeGrand,  Iowa,  and 
now  in  the  collection  of  Wm.  F,  E.  Gurley. 

Family  AGASSIZOCRINID.E. 

AGASSIZOCRINUS   OVALIS,   n.    Sp. 

Plate  II,  Fig.  13,  an  entire  specimen  viewed  opposite  to  azygous 
area;  Fig.  14,  azygous  side,  of  another  calyx. 

Species  large,  contracted  at  the  top  of  the  calyx.  Calyx 
somewhat  obovoid;  surface  smooth;  sutures  distinct.  No  evi- 
dence of  a  column.     Height  and  greatest  diameter  subequal. 

Basal  plates  small  and  forming  a  low  cup  with  a  subacute 
point  below  and  having  upper  sutures  slightly  concave  for  the 
reception  of  the  subradials.  Subradials  longer  than  wide, 
showing  expanding  to  the  superior  lateral  anglos,  and  each  of 
them  gently  rounded.  First  radials  pentagonal,  about  one- 
half  wider  than  high,  and  curving  inward,  so  that  the  great- 
est diameter  of  the  calyx  is  but  little  above  the  inferior  angle. 
They  are  truncated  the  entire  width  above  and  separated  from 
each  second  radial  by  a  gaping  suture.  Second  radials  small- 
er than  the  first,  curve  gently   inward    and    are    slightly   con- 
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tracted  on  the  sides.  Each  one  is  axillary  and  supports  on 
each  upper  sloping  side  a  free  arm  giving  to  the  species  ten 
arms.  The  arms  are  long  subfusiform,  and  composed  of  a 
single  series  of  short  plates  with  transverse  sutures  above 
the  first  plate. 

Azygous  plates  three.  The  first. one  is  subquadrate,  except 
being  slightly  truncated  at  one  angle  by  the  third  plate,  it, 
therefore,  has  five  sides.  It  is  not  as  large  as  a  first  radial 
and  rests  between  the  superior  sides  of  two  subradials  and 
below  the  first  radial  on  the  right  and  supports^  on  its  two 
upper  sides  the  second  and  third  azygous  plates.  The  second 
s^ygous  plate  is  smaller  than  the  first,  truncates  a  subradial 
and  abuts  a  first  radial  on  the  left  The  third  azygous  plate 
is  smaller  than  the  second,  truncates  the  first  and  separates 
the  second  from  the  first  radial  on  the  right. 

This  species  is  distinguished  by  its  general  form,  small 
basals  and  azygous  plates. 

Found  by  the  late  Wm.  McAdams,  in  the  Kaskaskia  Group, 
Randolph  county,  Illinois,  and  now  in  the  collection  of  Wm. 
P.  E.  Gurley. 

Family  RHODOCRINIDiE. 

RHODOCRINUS  BLAIRI,    U.    Sp. 

Plate  II,  Fig.  20,  basal  view;  Fig.   21,   azygous  side;  Fig.  22^ 

opposite  side;  Fig.  23,  summit  view.    Each  of  these 

views  is  magnified  two  -diameters,  and  they 

are  all  taken  from  the  same  specimen. 

Species  small,  much  below  medium  size.  Calyx  bowl-shai>ed, 
subpentagonal  in  transverse  section;  radial  ridges  moderately 
well  defined;  plates  convex.  Basal  cavity  very  deep.  Column 
small,  canal  minute. 

Basals  form  a  cone  within  the  calyx,  into  which  the  end  of 
the  column  is  inserted.  Subradials  the  largest  plates  in  the 
body,  very  convex,  as  long  as  wide,  one  octagonal,  the  others 
heptagonal.  They  are  abruptly  bent  and  rounded  in  the  mid- 
dle, the  lower  part  forming  part  of  the  funnel-shaped  columnar 
cavity  and  the  upper  part  curving  as  abruptly  upward.  First 
primary  radials  about  half  or  two-thirds  as  large  as  the  sub- 
radials, two  hexagonal  and  three  heptagonal.     Second  primary 
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radials  less  than  one-fourth  as  large  as  the  first,  a  little  wider 
than  long,  quadrangular.  Third  primary  radials  about  the  size 
of  the  second,  pentagonal,  axillary,  and  supix>rt  upon  eachuf- 
per  sloping  side  a  single  secondary  radial,  which  gives  to  the 
species  ten  ambulacral  openings  to  the  vault. 

The  first  interradial  trun&ates  a  subradial  in  the  azygous 
area,  and  in  three  of  the  regular  interradial  areas  in  the  other 
interradial  area  two  plates  truncate  a  subradial,  which  makes 
it  octagonal,  as  above  stated.  The  first  plate  in  the  azygous 
area  is,  however,  larger  than  the  first  plate  in  either  of  the 
regular  areas.  In  three  of  the  regular  interradial  areas  there 
are  two  plates  in  the  second  range,  and  in  the  other  area  there 
are  three,  and  in  the  third  range  three  plates  in  two  of  the 
areas  and  two  in  each  of  the  other  two  areas.  The  plates  in 
each  of  these  areas  graduate  into  the  plates  of  the  vault,  so 
there  is  no  distinct  line  of  separation  between  the  plates  of  the 
calyx  and  those  of  the  vault.  In  the  azygous  area  there  arc 
three  plates  in  the  second  range,  the  middle  one  of  which  abuts 
upon  the  azygous  orifice,  which  is  placed  midway  between  the 
ambulacral  openings  at  the  to^D  of  the  calyx,  where  it  is  sur- 
rounded by  seven  plates. 

The  vault  is  slightly  convex  toward  the  center  and  corres- 
pondingly depressed  in  the  interradial  areas  at  the  margin.  It 
is  covered  by  numerous  small,  polygonal,  convex  plates. 

This  is  a  very  strongly  marked  species  and  it  is  wholly  un- 
necessary to  compare  it  with  any  other,  though  it  is  very 
clearly  a  Rhodocrinus. 

Found  by  R.  A.  Blair,  in  whose  honor  we  have  proposed  the 
specific  name,  in  the  Chouteau  limestone,  at  Sedalia,  Missouri, 
and  now  in  the  collection  of   S.  A.  Miller. 

Family  CYATHOCRINIDiE. 

CYATHOCUiNUS  CHOUTEAUENSis,  Miller  and  Gurley. 

Plate   II,  t^ig,    24,  view   opposite  the  azygous  area  of  a   small 

specimen  magnified  two  diameters. 

\Cyathocrinus  chouteauensis,  Miller  and  Gurley,  Bull.  No.  7 
of  111  St.  Mus.  p.  6H,  pi.  IV,  fig  10,  Dec.  5,  1895.] 

We  have  a  specimen  that  we  suppose  belongs  to  this  species, 
but  it  is  only   about   one-fourth  as   large  as   the    type,  and  we 
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have  illustrated  it,  because  it  has  a  pentagonal  column  and 
the  column  was  not  i)reserved  in  the  type.  It  will  be  observed 
that  it  is  magnified  two  diameters,  without  being  as  large  as 
the  type,  which  was  illustrated  natural  size.  The  arms  appear 
t)  have  been  composed  of  longer  plates  than  those  belonging 
t)  the  type  and  some  other  minor  differences  may  be  observed, 
but  there  is  such  a  striking  resemblance  between  the  two,  that 
we  think  they  belong  to  the  same  species.  If  correct  the 
species  was  quite  variable,  in  size,  and  possessed  a  small  pen- 
tagonal column. 

Found  by  R.  A.  Blair  in  the  Chouteau  limestone,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

CYATHOCRINUS  BLAiRi,  Miller  and  Gurley. 

This  species  was  described  and  illustrated  in  Bulletin  No.  7 
of  the  III.  St.  Mus.  p.  67,  pi.  IV.  figs.  11  to  15,  and  in  Bulletin 
No.  8  p.  50,  pi.  Ill,  figs.  21  and  22.  Some  doubt  was  ex- 
pressed as  to  the  generic  reference,  and,  probably,  we  should 
have  compared  it,  in  the  bulletin  last  mentioned,  with  Mespilo- 
crinus  of  De  Koninck  and  LeHon.  But  Mespilocrinus  as  defined 
and  illustrated  has  only  three  basal  plates  and  Cyaihocrinus 
blairi  has  five,  which  must  separate  them  generically.  Above 
the  basal  plates  Cyaihocrinus  blairi  substantially  agrees  with 
Mespilocrinus,  and,  if  it  possessed  only  three  basal  plates,  we 
would  refer  it  to  Mespilocrinus.  The  general  accuracy  of  De 
Koninck,  in  scientific  matters,  and  the  fact  that  we  have  never 
found  him  inaccurate  in  stating  the  structure  of  a  crinoid, 
leaves  no  doubt  in  our  minds  that  Mespilocr'nus  has  only  three 
basal  plates.  Two  species  of  Mespilocrinus  have  been  described, 
from  the  Burlington  Group  of  this  country,  by  Prof.  James 
Hall.  They  are  distinct  species  and  are  undoubted  Mespilo- 
c  i'ltts,  if  he  was  not  mistaken  in  the  number  of  basal  plates, 
which  we  have  no  right  to  assume.  Possibly,  the  small  speci- 
men fi.srured,  in  Bulletin  No.  7,  may  be  distinct  from  the  type 
of  Cyaihocrinus  blairi  and  if  so  a  new  genus  may  very  well  be 
founded  for  their  reception,  but  the  genus  would  belong  to 
the  family  Cyathocrinidce  and  not  t*)  the  Jch'hyocrinidcp^  where 
we  refer  Lecanocrinus  and  Mespilocrinus. 
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Family  DOLATOCRINIDiE. 

DOLATOCKINUS  DISPAR,    U.    Sp.    * 

riskie  If,   Fig,  27,  side  vieir;  Fig,  28,  basal  view;  Fig.  29,  sum 

mil  vicir. 

Species  below  medium  size.  Calyx  low,  somewhat  bowj- 
shaped,  gradually  expanding  from  a  truncated  base  to  the  free 
arms,  without  constriction.  Radial  ridges  sharply  angular  and 
bcn£_a_sharp  node,  at  the  middle  of  each  plate.  There  is  also 
a  sharp  node  on  each  interradial  and' a  few~6bscure  radiating 
I'lics.  The~primary  radials  bear  no  radiating'  Ihies.  Column 
round  and  contains  a  large  cinque  foil  canal. 

Basal  disc  pentagonal,  one  fourth  wider  that  the  diameter  of 
the  column,  and  contains  the  concavity  into  which  the  end  of 
the  column  is  inserted.  First  primary  radials  nearly  as  long 
as  wide  and  each  one  bears  a  long  central  node,  on  the  points 
of  which  the  calyx  will  rest.  Second  primary  radials  wider 
than  long,  quadrangular.  Third  primary  radials  smaller  than 
the  second,  pentagonal,  axillary,  and,  in  the  ray  on  the  right 
of  the  azygous  area,  support  on  the  distal  side  two  secondary 
radials  and  on  the  proximal  side  a  single  secondary  radial, 
that  is  axillary,  and  supports  on  each  upper  side  a  single  ter- 
tiary radial,  and,  in  the  ray  on  the  left  of  the  azygous  area, 
supports  on  the  proximal  side  two  secondary  radials  and  on 
the  distal  side  a  single  secondary  radial  that  is  axillary,  and 
supports  upon  each  upper  side  a  single  tertiary  radial,  which 
gives  to  each  of  these  rays  three  arms.  In  each  lateral  ray, 
the  third  primary  radial  supports  on  each  upper  side  a  single 
secondary  radial,  which  is  axillary  and  supports  on  each  upper 
side  a  tertiary  radial  which  arrangement  gives  to  each  of  these 
two  rays  four  arras.  In  the  ray  opposite  the  azygous  area  the 
third  primary  radial  bears  upon  each  upper  side  two  secondary 
radials  which  gives  to  this  ray  two  arms.  There  ar^,  there- 
fore, sixteen  arms  in  this  species.  The  arm  formula  is  3+4+ 
2+4+8. 

The  azygous  area  is  substantially  like  the  other  areas.  The 
first  interradials  are  the  largest  plates  in  the  calyx,  have 
eleven  sides,  and  are  loUowed  by  three  plates  in  the  second 
range  that  unite  with  the  plates  of  the  vault. 
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The  vault  is  only  moderately  elevated,  but  the  radial  ridges 
are  sharply  elevatei  over  the  ambulacral  canals.  The  azygdus 
orifice  is  at  the  top  of  a  central,  short  elevation.  The  plates 
bear  small  nodes.  The  sutures  between  the  plates  are  not  dis 
tinct  in  our  specimen,  and  for  that  reason  are  not  shown  in 
the  illustrations.  Ovarian  apertures  small  and  at  the  base  of 
the  free  arms.  One  on  each  side  of  each  pair  of  arms  or  six- 
teen in  all. 

This  species  is  distinguished  from  all  other  sixteen-armed 
species  by  its  general  form  and  surface  ornamentation,  and 
also  by  the  plates  in  the  interradial  areas,  and  by  the  arm 
formula. 

Found  by  J.  F.  Hammell  in  the  Heimilton  Group,  near  Charles- 
town,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  (xurley. 

DOLATOCRINUS  PRECIOSUS,   n.    Sp. 

rUile  IT,    Fl(j.    SO,  basal    view;  Fig,  31,  summit  view;   Fig.  32, 

view  opposHe  azygovs  area. 

Species  above  medium  size  and  very  handsomely  ornamented. 
Calyx  broadly  truncated  at  the  base,  and  constricted  below  the 
arms.  Radial  ridges  delicate,  with  shs^rp  elongi^ted  nodes  at 
the  central  part  x>f  the. plates...  Surface  marked  by  radiating 
lines  of  sharp  nodes,_which  are  longitudinal,  in  the  upper  part 
of  the  interracITal  areas.  In  some  cases  fhe  nodes  coaleisce  so 
as  to  form  lines.     The  column  is  round  and  medium  size. 

Basal  plates  form  a  hollow  cone  within  the  cavity  of  the 
calyx,  which  is  filled  with  the  end  of  the  column  so  as  to 
leave  a  pentagonal  disc,  at  the  surface,  only  a  little  wider  than 
the  diameter  of  the  column.  First  primary  radials  nearly  as 
long  as  wide  and  subequal  in  size.  Second  primary  radials 
large,  qnadrangular.  and  about  as  long  as  wide.  Third  primary 
radials  expand  to  the  superior  lateral  angles.  They  are  larger 
than  the  second,  pentagonal,  axillary,  and  in  the  ray  on  the 
right  of  the  azygous  area  and  in  the  left  lateral  ray,  as  seen 
by  looking  at  the  vault,  bear  upon  each  upper  sloping  side  a 
single  secondary  radial,  which  is  axillary  and  bears  upon  each 
upper  side  two  tertiary  radials,  which  gives  to  each  of  these 
rays  four  arms.  In  the  ray  on  the  left  of  the  azygous  area, 
and  in  the  right  lateral  ray,    the   third    primary    radials    bear 

— G. 


42 

upon  each  superior  sloping  side  three  Secondary  radials,  which 
gives  to  each  of  these  rays  two  arms.  In  the  ray  opposite  the 
aizygous  area  the  third  primary  radial  bears  upon  one  upper 
sloping  side  a  single  secondary  radial,  which  is  axillary,  and 
supports  upon  each  upper  side  two  tertiary  radials,  and  upon 
the  other  three  secondary  radials,  which  gives  to  this  ray  two 
arms.     There  are,  therefore,  fifteen  arms  in  this  species. 

The  azygous  area  is  very  much  like  the  other  interradial 
areas.  The  first  interradials  are  large  and  have  nine  sides 
and  are  truncated  above  by  the  second  interradials.  The  sec- 
ond interradials  are  about  one-third  as  large  as  the  first,  and 
are  followed  in  the  third  range  by  a  somewhat  smaller  plate 
that   unites  with   two  elongated  plates  belonging  to  the  vault. 

The  vault  is  slightly  convex,  and  correspondingly  depressed 
in  the  interradial  areas  toward  the  margin.  It  is  covered  by 
two  circl'js  of  plates  and  a  few  intercalated  ones,  the  surface 
of  which  is  beautifully  ornamented  with  coarse  granules  and 
delicate  nodes.  It  bears  a  subcentral  azygous  orifice  slightly 
elevated  above  the  rest  of  the  vault,  and  which  appears  to  be 
about  complete  in  the  specimen  illustrated.  There  are  small 
ovarian  apertures  passing  through  the  plates  forming  part  of 
the  coveidng  of  the  ambulacral  canals  near  the  base  of  the 
arms.  One  on  each  side  of  each  pair  of  arms  and  one  on  each 
side  of  the  single  arm,  which  gives  to  this  species  sixteen 
ovarian  apertures. 

This  species  most  resembles  D.  charleatownenais,  ^  In  that 
species  the  arm  formula  is  3+4+3+2+3,  while  in  this  species 
it  is  4+2+3+4+2.  The  arms  are  so  arranged  in  that  species 
that  the  ray  on  each  side  of  the  azygous  area  has  three  arms, 
while  in  this,  one  has  two  arms  and  the  other  four.  The  pro- 
portional size  of  tlie  plates  and  the  surface  ornamentation  also 
differ  and  there  are  other  minor  differences.  Tiie  arm  formu- 
las, howevei',  are  sufficient  to  readily  distinguish  the  species 
at  all  times,  and  such  differences  are  always  of  specific  im- 
IKHtmce. 

Pound  by  Geo.  K.  (Jreone  in  tlio  Hamilton  Group,  near 
(■liarlestown,  Indiana,  and  now  in  the  collection  of  Wra.  F.  E. 
(Jurley. 
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DOLATOCRINUS  BASILICUS,   n.    Sp 

Plate  II r.  Fig,  /,  basal  view;  Fig,  2,  summit  view;  Fig.  3,  side  vietr. 

Species  large  and  very  much   like    DokUocrtnus    indianefisis. 
^alya^subcylindrical,  very  broadly    truncated,  and  "constricteS" 
below  the  ambulacral  openings.     Radial  ridges  smalls  angutor^ 
central  nodes  elongated.     Radiating  lines  from  the  central  part 
of  ea<5h^late_  numerous.     Column    round    and    havmg  a~ Targe' 
cinque  foil  columnar  canal. 

Basal  plates  form  a  pentagonal  disc  about  one- third  wider 
than  the  diameter  of  the  column  and  having  an  hemispherical 
depression  for  the  attachment  of  the  coluinn.  First  primary 
radials  from  one- third  to  one  half  wider  than  long  and  subequal 
in  size.  Second  primary  radials  about  one-half  wider  than  long, 
quadrangular.  Third  primary  radials  expand  slightly  to  the 
superior  lateral  angles.  They  are  from  one-half  wider  to 
twice  as  wide  as  long,  jientagonal,  axillary,  and,  in  the  rays 
on  each  side  of  the  azygous  area  and  in  the  ray  opposite  the 
skzygous  area  bear  upon  each  superior  sloping  side  a  single 
secondary  radial,  which  is  axillary  and  bears  upon  each  upper 
sloping  side  two  tertiary  radials,  which  gives  to  each  of  these 
rays  four  arms.  In  one  of  the  lateral  rays  the  third  primary 
radial  bears  upon  one  superior  sloping  side  three  secondary 
radials,  and  upon  the  other  a  single  secondary  radial,  which  is 
axillary  and  bears  upon  each  upper  sloping  side  two  tertiary 
radials.  This  ray,  therefore,  has  three  arms.  In  the  other 
lateral  ray  the  third  primary  radial  bears  upon  each  upper 
sloping  side  three  secondary  radials,  that  give  to  it  two  arms. 
There  are,  therefore,  in  this  species,  seventeen  arms  and  sev- 
enteen ambulacral  openings  to  the  vault,  all  of  which  are  di- 
rected upward. 

The  azygous  area  is  substantially  like  the  other  areas.  The 
first  interradials  are  the  largest  plates  in  the  calyx,  have  nine 
sides  and  are  broadly  truncated  above  for  the  second  interra- 
dials. The  second  interradials  are  about  half  as  large  as  tLe 
first,  though  somewhat  unequal  in  size.  The  third  interradials 
are  less  than  half  as  large  as  the  second,  and  are  followed,  in 
one  of  the  areas,  by  two  plates,  in  the  fourth  range,  that  unite 
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with  two  elongated  plates  belou<^ing  to  the  vault,  and  in  each 
of  the  other  areas  by  a  single  plate,  in  the  fourth  range,  that 
unites  with  two  elongated  plates  belonging  to  the  vault. 

The  vault  is  moderately  convex,  and  covered  with  a  few 
large  polygonal  plates.  The  azygous  orifice  is  subcentral  and 
slightly  elevated  above  the  surrounding  convexity  of  the  vault, 
as  shown  in  the  illustrations.  The  specimen  is  complete,  ex- 
cept there  may  have  been  small  plates  that  covered  the  orifice 
itself.  The  plates  covering. the  vault  are  coarsely  granulai*, 
and  those  over  the  junction  of  the  ambulacral  canals  bear 
small  nodes.  There  arc  two  elongated  plates  in  each  inter- 
radial  area,  and,  within  these,  a  circle  of  seven  plates  sur- 
rounds the  base  of  the  elevation  for  the  azygous  orifice.  There 
are  twenty  ovarian  pores  situated  close  to  the  ambulacral 
openings;  one  on  each  side  of  the  double  arm  openings  and 
one  on  each  side  of  the  single  arm  openings. 

This  species  is  distinguished  from  Dohiiocrinus  indianeush, 
which  it  most  resembles,  by  having  one  more  range  of  inter- 
radial  plates  in  each  area,  and  one  more  plate  in  each  tertiary 
radial  series,  and  one  more  plate  in  each  three  secondary  ra- 
dial series.  This  arrangement  lengthens  the  calyx  correspond- 
ingly and  adds  to  the  radials  in  the  calyx  seventeen  plates, 
and  to  the  interradials  six  plates,  as  the  fourth  range,  in  one 
of  the  areas,  contains  two  plates.  Other  differences  in  the  two 
species  seem  to  us  to  be  of  minor  importance,  but  these,  taken 
together,  are  of  specific  value,  as  we  understand  the  structure 
of  crinoids,  in  this  genus 

Found  by  Geo.  K.  Greene,  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

DOLAToCUlNL'S    LYON  I,    U.    Sp. 

rinle  III,   Fl(j.  4,  snniinil  view;  Fiij.  /),  basal  view;  Fig.  (i  ozij- 

goiis  side  vit  u\ 

Species  medium  size.  Calyx  subhemispherical,  broadly  trun- 
cated and  slightly  constricted  below  the  arms.  Radial  ridges 
small,  angular  uodes  at  the  center  of  Ocvch  plate,  sharp  and 
elongated.  Surface  of  each  [date  ornamented  with  numerous  ^ 
line  lines  radiating  from  a  sharp  central  node.  Column  medium 
s'ze,  round  and  having  a  very  lar<re  cirque  foil  canal. 
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Hasals  foriu  a  pentagonal  disc,  full  one-half  wider  than  the 
diameter  of  the  column,  and  having  an  hemispherical  depres- 
sion, for  the  attachment  of  the  colomn,  surrounded  by  a  small 
rounded  rim.  First  primary  radials  nearly  as  long  as  wide 
and  subequal  in  size.  Second  primi^ry  radials  rather  large, 
quadrangular,  and  nearly  as  long  as  wide.  Third  primary 
radials  very  little,  if  any,  larger  than  the  second,  wider  than 
long,  ]X)ntagoual,  axillary  and  in  two  of  the  lateral  rays  bear 
upon* each  upper  sloping  side  three  secondary  radials  which 
gives  to  each  of  these  rays  two  arms.  In  the  ray  on  each 
side  of  the  azygous  area  and  in  the  ray  opposite  thereto,  the 
third  primary  radial  supports,  upon  one  upper  sloping  side 
three  secondary  radials,  and  upon  the  other  a  single  secondary 
radial  that  is  axillary  and  supports  upon  each  upper  sloping 
side  two  tertiary  radials,  which  arrangement  gives  to  each  of 
these  rays  three  arms.  There  are,  therefore,  thirteen  arms, 
in  this  species.  In  the  ray  on  the  leit  of  the  azygous  area, 
it  is  the  proximal  side  of  the  third  primary  radial,  that  bears 
the  three  secondary  radials,  and  in  the  ray  on  the  right  it  is 
the  distal  side  that  bears  the  three  secondary  radials. 

The  azygous  area  is  substantially  like  the  other  interradial 
areas.  The  first  interradials  are  the  largest  plates  in  the 
calyx,  have  nine  sides,  and  are  broadly  truncated  above  for 
the  second  interradials.  The  second  interradials  are  about  or 
more  than  half  as  large  as  the  first,  and  are  followed  by  a 
single  plate  in  the  third  range  full  half  as  large  as  the  second, 
which  unites  with  two  elongated  plates  belonging  to  the  vault. 

The  vault  is  moderately  convex,  and  correspondingly  de* 
pressed  in  the  interradial  areas  toward  the  margin.  It  is 
covered  with  a  few  rather  large  plates  but  the  sutures  are  too 
indistinct  in  our  specimens  for  illustration.  The  plates  are 
granular  but  most  of  the  granules  are.  eroded,  on  our  speci- 
mens, so  they  are  not  shown  in  the  illustration.  Each  plate 
over  the  junction  of  the  ambulacral  canals  bears  a  strong  cen 
tral  node.  The  azygous  orifice  is  nearly  central  on  the  vault 
and  elevated  but  little  above  it.  There  is  an  ovarian  aperture 
on  each  side  of  each  pair  of  arms  and  on  each  side  of  each  single 
arm  close  to  the  ambulacral  openings  which  gives  to  this 
species  sixteen  ovarian  apertures. 
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This  is  the  first  species  of  Dolalocn'nus  that  has  been  de- 
scribed having  thirteen  arm  openings  to  the  vault  and  hence 
the  arm  formula*  alone  will  distinguish  it  from  all  other 
species. 

The  specific  name  is  in  honor  of  the  late  Sydney  S.  Lyon, 
who  established  the  genus.  Found  by  Geo.  K.  Greene,  in 
the  Hamilton  Group,  near  Charlestown.  Indiana,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 

DOLATOCRINUS  CISTULA,    U.    Sp. 

Plate  III,  Fig.  7,  basal  view;    Fig.  8,  summit  view;   Fig.  P,  side 

view. 

Species  medium  size  and  handsomely  sculptured.  jCalyx  sub- 
hemisphericaL^  si igh tly  constricted  below  the  arms  and  broadly 
truncated  at  the  base.  Radial  ridges. jTaJher  large,  aad-bearin^ 
sharp,  elongated  nodes.  Surface  of  all  the  plates  bear  moii; 
or  less  elongated  no3es7  and  there  are  a  few  radiating  lines  on 


the  ffrst  interradials.     Ck>lumn  round  and  having  a  large  cinque 
foil  ^maT 

Basal  plates  form  a  pentagon  one  fourth  wider  than  the 
diameter  of  the  column,  having  an  hemispherical  depression 
or  cavity  for  the  insertion  of  the  end  of  the  column.  F.irst 
primary  radials  wider  than  long,  and  subequal  in  size.  Second 
primary  radials  large,  quadrangular  and  nearly  as  long  as 
wide.  Third  primary  radials  rather  larger  than  the  second, 
pentagonal,  axUlary,  and,  in  the  ray  on  the  right  of  the  azy- 
gous  area  and  in  the  left  lateral  ray,  support  on  each  upper 
sloping  side  a  single  secondary  radial,  which  is  axillary  and 
bears  upon  each  upi>er  side  two  tertiary  radials,  which  gives 
to  each  of  these  rays  four  arms.  In  the  ray  on  the  left  of  the 
azy  gous  area  and  in  the  one  on  the  right  latei-al  side  the  third 
primary  radials  supixjrt  on  one  up]X}r  sloping  side  three  sec- 
ondary radials,  and  on  the  other  a  single  secondary  radial  that 
Is  axillary  and  bears  upon  each  upper  side  two  tertiary  radials, 
which  gives  to  each  of  these  rays  three  arms.  It  is  the  prox- 
imal ray  adjoining  the  azy  gous  area  that  bears  the  tertiary 
radials.  In  the  ray  opposite  the  azygous  area  the  third  primary 
radial   supports  uix)n  each  upi>er  sloping  side  three  secondary 
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radials,  which  gives  to  this  ray  two  arms.  There  are,  there- 
fore, sixteen  arms  in  this  species.  The  arm  formula  is  4+3+ 
2+4+3. 

The  azygous  area  is  substantially  like  the  others.  The  first 
interradials  are  the  largest  plates  in  the  calyx,  have  nine  sides 
and  are  broadly  truncated  for  the  second  interradials.  The 
second  interradials  are  more  than  half  as  large  as  the  first, 
and  are  followed  by  three  plates  in  the  third  range,  the  middle 
one  only  abutting  upon  the  third  ones,  while  the  lateral  ones 
form  part  of  the  covering  for  the  ambulacral  channels.  The 
third  range  unites  with  two  elongated  plates  belonging  to  the 
vault. 

The  vault  is  only  slightly  convex,  and  is  covered  with  a  few 
large  nodose  plates.  The  azygous  orifice  is  at  the  summit  of 
a  short  elevation,  at  the  central  part  of  the  vault.  There  are 
twenty  small  ovarian  apertures. 

This  species  is  distinguished  from  all  other  sixteen-armed 
species  by  its  general  form  and  surface  ornamentation,  and 
also  from  all  of  them  by  the  arm  formula.  For  example,  the 
arm  formula  in  Z>.  ccelaius  is  4+4+4+2+2,  in  Z>.  nodoBUS  it  is 
4+3+3+3+3,  in  D.  salebrosvs  it  is  4+3+2+3+4,  in  D.  ham- 
melli  it  is  4+3+3+3+3,  and   in  D.  arrosus  it  is  4+4+8+3+2. 

Found  by  Greo.  K.  Greene  in  the  Hamilton  Group,  near 
Charlestown,  Ind.,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

DOI.ATOCRINUS  ASPER,   U.    Sp. 

Plate  III;    Fig.  10,  basal   vkw;  Fig.  il,  summit  view;  Fig.  12^ 

azygus  side  view: 

Species  medium  or  rather  below  medium  size.  Calyx  sub- 
hemispherical,  broadly  truncated,  and  constricted  below,  tlhe 
jkrms.  Radial  ridges  small,  sharply  angular,  and  bear  a  lon- 
gitudinal sliarp  node  at  the  middle  of  each  plate.  Jlidges^  ra- 
cHate  from  a  node  at~^tlie  center  of  each  plate.  Column  round 
and  bears  a  cinquefbil  central  canal. 

Basal  plates  form  a  hollow  cone  within  the  cavity  of  the 
calyx.  The  column  fills  the  cone  so  that  the  diameter  of  the 
column  is  nearly  equal  to  the  diameter  of  the  pentagonal  basal 
disc.     First  primary  radials  nearly   or    quite    as  long  as  wide 
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and  subequal  in  size.  Second  primary  radials  quadrangular 
and  nearly  as  long  as  wide.  Third  primary  radials  expand 
very  slightly  and  are  about  the  size  of  the,  second  primary 
radials.  They  are  pentagonal,  axillary,  and  the  ray  opposite 
the  azygous  area  bears  upon  each  upper  sloping  side  a  single 
secondary  radial  which  is  axillary  and  bears  upon  each  upper 
side  two  tertiary  radials  which  gives  to  this  ray  four  arms. 
In  one  of  the  lateral  rays  the  tiiird  primary  radial  supports  on 
each  upper  sloping  side  two  secondary  radials  which  gives  to 
it  only  two  arms.  In  the  rays  on  each  side  of  the  azygous 
area  and  in  one  of  the  lateral  rays  the  third  primary  radial 
supports  upon  one  of  its  superior  lat-eral  sides  three  secondary 
radials  and  upon  the  other  a  single  secondary  radial,  which  is 
axillary  and  supports  upon  each  upper  sloping  side  two  ter- 
tiary radials,  which  arrangement  gives  to  each  of  these  three 
rays  three  arms.  There  are,  therefore,  Hfteen  arms  in  this 
species.  In  the  rays  adjoining  the  azygous  area  the  proximal 
sides  of  the  the  third  primary  radials  support  the  three  sec- 
ondary plates  and  each  distal  side  supports  the  single  second- 
ary radial  that  bears  the  tertiary  series.  The  arms  are  com- 
posed of  a  single  series  of  rounded  cuneriform  plates. 

The  interradial  areas  are  substantially  alike  and  the  azygous 
area  can  hardly  be  distinguished  from  them.  The  first  inter- 
radials  are  the  largest  plates  in  the  calyx  and  have  nine  sides. 
They  are  broadly  truncated  for  the  second  interradials.  The 
second  interradials  are  not  half  as  large  as  the  first,  and  each 
one  is  followed  by  a  much  smaller  plate  in  the  third  range 
that  united  with  two  plates  belonging  to  the  vault. 

Tlie  vault  is  quite  convex,  sharply  elevated  over  the  ambu- 
lacral  canals,  and  deeply  depressed  in  the  interambulacral  areas 
toward  the  margin.  The  sutures  are  partly  destroyed  in  our 
specimens,  so  the  plates  cannot  be  distinguished,  and  the  sur- 
face is  more  or  less  eroded  and  hence  these  features  are  not 
shown  in  the  illustrations.  Each  plate  over  the  junction  of  the 
ambulacral  canals  bears  a  strong  sharp  node.  The  azygous 
oritice  is  somewhat  elevated  over  the  central  part  of  tlie  vault. 
There  is  a  small  ovarian  aperture  close  to  the  ambulacral 
orifice  on  each  side  of  each  pair  of  arms  and  on  each  side  of  each 
single  arm,  which  gives  to  the  species  eighteen  ovarian  aper- 
tures. 
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This  species  is  most  nearly  related  to  Dolahcrims  fiAAOi^' 
iowHensis,  with  which  it  agrees  in  having  fifteen;  arias,  ^v^t 
the  arms  are  not  distributed  in  the  same  way.  Jn  this  spec^^s 
the  four-armed  ray  is  opposite  the  azygousarea,  intb^i^fff^g^^ 
a  three-armed  ray  is  opposite  the  azygous  airea  a#d  ,the  ^^- 
armed  ray  is  lateral.  In  this  species  the  secondjEury  ^lei^es  mifl 
single  arm  adjoins  the  azygous  area  on  each  aide,  ^  t^t 
species  the  secondary  series  and  single  arm  adjoins  the  azygQ||s 
area  upon  one  side  and  the  tertiary  radials  Bifid  double  ffaqa^ 
on  the  other.  These  structural  differences  myst  sepiujate  ^0 
species,  though  the  vaults  are  also  quite  different  in  tojcm^i 
do  not  agree  in  the  number  of  the  plates,  aiDid  the  sprtftC^ 
markings  are  not  the  same. 

Found  by  Geo.  K.  Greene,  in  the  Hamilton  Groi^i  n§9a 
Charlestown,  Indiana,  and  now  in  the  coUeCtipn  pf  Wm.  F.  E. 
Gurley. 

DOLATOCRiNus  APLATUS,   Miller  find  (xurley. 

\_Dolaiocrinu8  aplatus,  Miller  and  Gurley,  Bull.  No.  8,111.  ^%. 
Mus.  Nat.  Hist.,  p.  48.] 

Plale  3,  Fig,    13,    basal   view;   Fig.^  14^   summit  ,vwu>;  ^ig*  t5, 

aide  view. 

We  have  illustrated  another  specimen  belonging  to  >tliis 
species  for  the  purpose  of  showing  the  plates  of  the  vault 
which  are  well  preserved  and  the  sutures  distinct.  There  are 
slight  differences  in  the  surface  ornamentation  in  the  ^Ufferent 
specimens,  but  the  structural  parts  of  four  specimens  whioh 
we  have  now  before  us  are  the  same.  All  of  them  are  in'  the 
collection  of  Wm.  F.  E.  Gurley. 

DOLATOCRINUS  ASPRATIUS,  n.  Sp 

Plale  5,  Fig.  16,  basal  view;  Fig.  17,  summit  view;  Figi  ^^  a«y(jf- 

oti8  side  view 

Species  rather  below  medium  size.      Calyx   pentagonal  from 
base  to  arms,  somewhat  J)owl-shaped,  broadly  truncated,   most 
expanded  in  the  middle,  and  constricted  below  the  arms.  Odum 
nar  cavity  pentagonal  and  3eep.    Radial   ridges   angulw  jrith 
long  central^  nodes.     Plates  pyramidal  and  radiately  sculptured 
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t^sal  concavity  pentagonal,  funnel  shaped,  and  without  orna- 
m^pt^tlon.  Basal  plate?  form  a  hollow  cone  within  the  calyx, 
into  wbiclj  the  end  of  the  column  is  inserted.  First  primary 
rai^lials  a$  Ipng  as  wide  and  abruptly  bent  in  the  middle,  the 
Iqw^r  part  forming  part  of  the  funnel-shaped  columnar  cavity, 
ai^dithe  superior  end  curving  as  abruptly  upward.  The  plates 
arepyi^amidal,  with  the  apex  at  the  center,  and  radiately  sculp- 
ti^ed.  , A,  furrowed  ridge  extends  from  the  apex  of  one  plate 
to,  the  next,  which  forms  the  pentagonal,  mit^inA  nf   tV^fi   frftfir^l 


c^nqavf^y  and  on  which  the  calyx  will  rest  if  placed  on  -a 
level .,  surface.  Second  primary  radials  quadrangular,  about 
oie-fourth  wider  than  long  and  sides  nearly  parallel.  Third 
prjpi^ry  Tradials  smaller  than  the  second,  one-half  wider  than 
lopg,  pentagonal,  axillary,  and  in  four  of  the  rays  support 
on  each  upper  sloping  side  two  secondary  radials,  which  gives 
to  each  of  these  rays  two  arms.  In  the  ray  adjoining  the 
azygous  area  on  the  right .  the  third  primary  radial  supports 
onijJthQ.  proximal  side  three  secondary  radials,  and  on  the  dis- 
tal side  of  a  secondary  radial  that  is  axillary  and  supports 
ugon  ejw^h  upper  sloping  side  two  tertiary  radials  which  gives 
to  this  ray  three  arms.  There  are,  therefore,  eleven  arms  in 
this  species.  The  arms  are  compos(*cl,  at  the  base,  of  a  single 
seines  of  plates. 

In  thefregular  interradial  areas  there  are  only  two  plates, 
but  the  "azygous  area  is  wider  in  the  supeHor  part  and  con- 
tains three  plates.  The  first  interradials  are  large,  pyramidal 
alid'  radiately  sculptured.  The  second  plate  is  quite  small,  not 
more  than  one  fourth  as  large  as  the  first  and  it  connects  with 
two  plates  belonging  to  the  vault.  The  first  azygous  plate  is 
like  a  regular  first  interradial  and  is  followed  by  two  plates 
in  the  second  range  that  unite  with  three  plates  belonging  to 
th^  vault.  • 

The  vault  is  sharply  elevated  over  the  ambulacral  canals  and 
deeply  depressed  in  the  interambulacral  areas.  The  azygous 
onfi(*o  is  elevated  at  the  central  orsubcentral  part  of  the  vault, 
but' ('ian  hardly  be  said  to  be  at  the  summit  of  a  proboscis. 
THe  vault  ifir  covered  with  polygonal  plates,  which,  in  our 
specimens,  show  no  surface  ornamentation.  The  ovarian  pores 
appear  to  be   within    the  last   plates   belonging  to   the    calyx, 
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and,  therefore,  to  have  opened  externally. at  the  .first  free  arm 
plates.  There  arc  probably  twelve  of  them,  but  only  parp  can 
be  seen  ui  our  specimens.  ..,:,. 

There  can  be  very  little  utility  in  Qomparing  .this  jspecies 
with  D.  approximalus,  the  only  species  heretofore  ^^scribed, 
having  eleven  arms,  for  that  species  has  an  elongate^  .calyx, 
four  secondary  radials  in  each  series,  ^nd  four  ranges  of  plajbes 
in  the  interradial  areas,  with:ffour  ovarian  pores  euteriifg  the 
vault  between  each  of  the  rays,  that  are  continued^^ip  ^upbws 
across  the  last  interradial  plates.  It  can  be  of.  np  service  to 
compare  it  with   any  species  having  a  different  arm   formjila, 

for  that  alone  distinguishes  it      Probably  it.  most  resembl^^k  Z). 

*       'I    '  ■         '  /\  " 

h itlbaceus j^'h'ich  has  only  ten  arms.  .     '    ^     ... 

Pound  by  Geo.  K.  Greene  in  the  Hamilton  Grpup,'!,near 
Charlostown,  Indiana,  and  now  in  the  collection  of  Wm',  F.  E. 
Gurley.  ' 

DOLATOCIUNUS    I.AC5UNCULA,    U.    sp.         *.:♦:-: 

PUile  lir,   Fig.  19 y  basal  view;  Fig.  20,  side  view;  Fig/2i^Bum'' 

mil  view.  *  •      "■"■'■  *  •  n 

This  species  is  founded  upon  five  specimens,  a  medtum^'one 
being  illustrated,  and  the  largest  having  a  diameter  one-fptirth 
greater.  Calyx  low,  expanded  at  the .  arms,  from  three  to 
three  and  a  half  times  as  wide  as  high  and  deeply  ailct  biroadly 
concave  below.  Columnar  pit  funnel-shaped  and  hs^ving  with- 
in  it  near  the  top  two  pentagonal  raised  ridges  running/  from 
a  tubercle  in  the  middle  of  each  first  radial  tc  the  nejd/ ai^Jjoin- 
ing.  Radial  ridges  merely  sharp  elevations  crossing  tli^^fttes 
and  interrupted  by  sharp  nodes  at  the  center  of  eacn  blate. 
Surface  radiately  sculptured.  Column  round,  inserted  into  the 
cup^fbrmeA  by  the  basal  platiBS  and  having  a  cin^uefiofa  col- 
umnar canal. 

Basal  plates  form  a  round  cup  so  deeply  .in3erteii'  in  the 
calyx  that  it  rises  higher  than:  the  calyx  and  OTds4U/'tb€t;  cav- 
ity of  the  vault.  The  mouth  of  the' cup  is  aboiit  ope-jhird 
wider  than  the  diameter  of  the  column.  Pirfet:  prinp^ary  -ir^diials 
about  as  wide  as  high,  sculptured  in  the  upper^p^yt.  .  S^nd 
primary  radials  quadrangular,  and  about  twice  as.  wid^  a^Srfeigh. 
Third  primary  radials  expand  upward  to  the  lateral-  ;^i^5les, 
longer  than  the    second,    pentagonal,  axillary   and.  ii)<^ao^  of 
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iMir  ng^  bMrs  upon  one  upper  sloping  side  four  secondary 
mSUIii  and  upon  the  other  one  secondary  radial,  which  is 
axillary  and  bears  upon  each  upper  sloping  side  three  tertiary 
r&HMBj  which  arrangement  gives  to  each  of  these  rays  three 
tdttiff.  In  the  other  ray  the  third  primary  radial  supports  up^ 
oQp  e«ch  u]^per  sloping  side  four  secondary  radials  which  gives 
ky'it  two  arms.  There  are  therefore,  fourteen  ambulacral 
of^nfalgV'  to*  the  vault  and  fourteen  arms  in  this  species. 

The  flrat  ri^golar  interradials  are  nine-sided  plates  followed 
ill  atsm  seeosd  range  by  a  smaller  plate  which  in  turn  is  fol- 
loifredh'by  two  dmril  plates  that  unite  with  the  plates  of  the 
vault.  The  asygous  area  is  not  materially  different  from  the 
other  areas. 

The  vatdt  is  convex,  most  tumid  on  the  azygous  side,  and 
bteiM  a  subcentral  proboscis  which  is  longer  on  one  of  the 
specimens  than  it  is  on  the  specimen  illustrated.  The  plates 
are  large  and  those  about  the  base  of  the  proboscis  'bear  a 
central  tubercle.  There  are  four  elongated  ovarian  apertures 
between  each  radial  series  and  between  each  single  ray  and 
the  double  ray  in  each  series  and  two  between  the  other  rays 
w%{eli  g^ires  to  the  species  forty -eight  of  these  apertures. 

TK^'  surface  ornamentation  and  general  form  of  this  species 
res^flMJBS  Z>.  AammteUi,  but  that  species  has  sixteen  arm  open- 
itig&  to  t3le"vault  wEiIe'  this  one  has  only  fourteen,  which  will 
Madily  distinguish  the  species. 

F^und  by  J.  P.  Hammell  in  the  Hamilton  Group  near 
fJhBrte&ksfwm,  Indiana,  and  now  in  the  collection  of  Wm.  P.  B. 
Qnrtej. 

DOLATOCRINUS   ARROSUS,    H.    sp. 

Plat0   II T,   Fig,  22,  baml  view;  Fig   23,  azygous  side;    Fig.  2^, 

summit  view. 

Species  medium  size  and  elegantly  sculptured.  Calyx  sub 
Cylindrical,  not  constricted  below  the  arms,  broadly  truncated 
at  the  base.  Radial  ridges  rather  large  and  bearing  promi- 
nent nodes  in  the  middle  part  of  each  plate.  The  surface  is 
further  ornamented  by  long  sharjg^  nodes  at'  the  center  of  the 
intorradials  and  by  numerous  radiating  lines  from  the  central 
nodes  of  all  the  plates.  Column  large  and  having  a  large 
cinquefoU  canal. 
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Basal  plates  form  a  pentagon  less  than  one-fourth  wider  than 
the  diameter  of  the  column  and  having  an  hemispherical  de- 
pression for  the  insertion  of  the  end  of  the  column. 
First  primary  radial  a  little  wider  than  long,  subequal  in  Size, 
and  the  calyx  will  rest  on  the  points  of  the  central  nodes  in 
these  plates.  Second  primary  radials  large,  very  little  wider 
than  long,  quadrangular.  Third  primary  radials  about  the  size 
of  the  second,  pentagonal,  axillary,  and  in  two  of  the  rays  sup- 
port on  each  upper  sloping  side  a  single  secondary  radial 
which  is  axillary  and  sup{)orts  on  each  upper  sloping  side  two 
tortiary  radials  which  gives  to  each  of  these  rays  four  arms. 
These  two  rays  adjoin  the  azygous  area.  In  each  of  the  lateral 
rays  the  third  primary  radial  supports  on  one  upper  sloping 
side  three  secondary  radials,  and  on  the  other  a  single  sec- 
ondary radial  which  is  axillary  and  supports  upon  each  upper 
sloping  side  two  tertiary  radials,  which  gives  to  each  of  these 
rays  three  artas.  In  the  ray  opposite  the  azygous  area  the 
third  primary  radial  supports  upon  each  upper  sloping,  side 
three  secondary  radials  which  gives  to  this  ray  two  arms. 
There  are,  therefore,  sixteen  arms  in  this  species.  The  arm 
formula  is  4+4+3+3+2. 

The  interradial  areas  are  substantially  alike.  The  first  in- 
terradials  are  the  largest  plates  in  the  calyx,  have  nine  sides, 
and  are  truncated  above  for  the  second  interradial,  which  is 
rather  less  than  half  as  large  as  the  first.  It  is  followed  in 
the  third  range  by  a  small  plate  that  unites  with  two  plates 
belonging  to  the  vault. 

The  vault  is  convex,  elevated  over  the  ambulacral  canals 
and  concave  in  the  interambulacral  areas,  and  bears  a  short 
subcentral  proboscis,  at  the  summit  of  which  is  the  azygous 
orifice.  The  plates  are  large,  covered  with  granules,  and  each 
one  bears  a  central  tubercle  except  the  two  elongated  plates 
in  concave  depression  in  each  interambulacral  area.  There  are 
two  ovarian  apertures  between  each  ray,  and  also  between 
each  double  ray  and  the  single  rays,  which  arrangement  gives 
i'j  the  species  twenty  ovarian  apertures.  This  species  is  dis- 
tinguished by  its  general  form  and  surface  ornamentation  from 
all  other  sixteen  armed  species.  It  is  also  distinguished  from 
D.  ca'lafiis  and    all    species    except  J>.  salehrosus    by  the  aim 
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fo/mola.  The  arm  formula  is  like  />.  Ml€bro9U9^  but  thai  spe- 
cies has  a  concave  d€>pression  bellow,  and  is  c<Histricted  below 
the  arms,  and  has  two  int^radials  in  the  second  range*  and 
very  different  surface  om^ttnentation.  This  species  Cannot  be 
mistaken  for  any  other,  either  upon  superficial  examination 
or  upon  close  inspection  of  the  number  and  arrangement  of 
the  plates. 

Found  by  Geo.  K.  Greene  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

DOLATOCRINUS  DISSIMILARIS,   U.    Sp. 

-  - 

Plate  III,  Fig,  25,  basal  view;  Fig.  26,    summit  view,    Fig.   27, 

azygous  side  view. 

Species  below  medium  size,  depressed  or  very  short.  Caly:^ 
-  low,  about  three  times  as  wide  as  high,  rounding  out  from  a 
deep  basal  cavity  and  spreading,  without  any  constriction  be- 
low the  arms  and  having  the  general  form  of  D.  ap^alus.  Sur- 
face ^eeply  sculptured.  Radial_ridges  very  small  and  nodes 
small.  The  central  part  of  each  interradial  instead  of  bearing 
a  node  is  excavated. 

Basal  plates  within  the  cavity  of  the  calyx  and  extend 
higher  than  the  base  of  the  free  arms,  funnel-shaped. 
P^irst  primary  radials  within  the  funnel-shaped  basal  cavity 
and  longer  than  wide.  Second  primary  radials  about  twice  as 
wide  as  long,  quadrangular.  Third  primary  radials  a  little 
larger  than  the  second,  twice  as  wide  as  long,  pentagonal, 
axillary,  and  in  each  ray  adjoining  the  azygous  area  and  in 
the  ray  opposite  the  azygous  area  support  on  one  of  the  upper 
-  sipping  sides  three  secondary  radials  and  upon  the  other  a 
single  secondary  radial,  wli|ch  is  axillary  and  sup{)orts  on  each 
upper  sloping  side  two  tertiary  radials,  which  arrangement 
gives  to  each  of  these  rays  threb  arms.  In  each  of  the  other 
lateral  rays  the  third  primary  radials  support  on  each  upper 
side  throe  secondary  radials  which  give  to  each  of  these  rays 
two  arms.  There  are,  therefore,  thirteen  arms  in  this  species. 
It  is  the  proximal  side  of  each  ray  adjoining  the  azygous  area 
that  bears  the  tertiary  radials. 

The  azysrous  ai-ea  is  like  the  other  areas.  Tlie  first  plate  is 
MHiiewhat  elongated,  has  nine  sides  and  is  truncated  by  a  single 
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plate,  less  than  one- fourth  as  large,  in  the  second  range. 
There  is  one  small  plate  in  the  third  range,  that  unites  with 
two  plates  belonging  to  the  vault.    I 

The  vault  is  quite  evenly  convex,  has  small  ridges  over  the 
ambulacral  canals  and  bears  a  small,  short,  almost  central 
proboscis.  The  sutures  cannot  be  distingnished,  in  our  speci- 
men, and  the  surface  is  er9ded  so.  the  ornamentation  is  not 
shown,  in  the  illustrations.  There  are  four  ovarian  apertures 
to  each  ray,  or  .twenty  in  the  the  species,  all  of  which  are 
elongated  and  enter  the  vault  instead  of  the  ambulacral  canals. 

This  species  in  its  general  form  resembles  /).  aplaiup^  but 
that  species  has  fifteen  arms  while  this  one  has  thirteen  so 
the  arm  formula  alone  will  distinguish  them.  The  only  species 
with  which  this  one  agrees,  in  the  arm  formula,  is  D.  lyoni 
above  described  but  the  species  are  readily  distinguished  by 
the  general  form  and  surface  ornamentation  as  well  as  by  the 
interradials.  It  is  not  necessary  to  make  any  comparison  with 
any  other  species. 

Found  by  J.  F.  Hammell  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  F,  E. 
Gurley. 

DOLATOCRINUS  PECUL.IARIS,   U.    Sp. 

Plate  II T,  Fig,  28,  azygow  aide;  Fig.  29,  basal  view;  Fig.  30, 

summit 

Species  above  medium  size  but  very  short.  Calyx  broadly 
and  deeply  concave  below  and  slightly  constricted  below  the 
arms.  Radial  ridges  very  inconspicuous,  and  interruptecT  at 
jkhe  suturesT"  "'    "*  ' * • 


■—       —  ><w^* 


The  plates  are  very  tumid  wd^radiately  furrowed  toward 
the  margins.  '  TEe  surf  ace  omamenjtotiop  resembles  that  of  D. 
vasculum  and  there  is  much  reseoiblance  in  the  general  form  ' 
or  the  two  species,  but  that  is  an  eighteep-armed  species  and 
this  is  a  seventeen- armed  one,  -  Column  small  but  having  a 
comparatively  large  cinquef oil  canal. 

Basals  deeply  sunken  in  the  concavity  so  as  to  extend  higher 
than  the  base  of  the  arms.  The  hollow  cone  thus  formed  is 
not  entirely  filled  by  the  end  of  the  column  and  the  basal  disc 
may  be  seen    having   a   diameter   one-half   greater   than    the 
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diameter  of  the  column.  First  primary  radials  as  long  as  wide 
and  entirely  within  the  basal  coucavity  and  forming  part  of  the 
funnel  shaped  depression.  Second  primary  radials  form  part 
of  the  basal  concavity,  a  little  wider  than  long,  quadrangolar 
and  the  calyx  will  rest  on  the  central  nodes  of  the  first  inter- 
radials  and  these  plates.  Third  primary  radials  curve  upward, 
nearly  as  long  as  wide,  pentagonal,  axillary,  and  in  the  raqf  on 
each  side  of  the  azygous  area,  bear  upon  each  upper  sloping 
side  a  single  secondary  radial  which  is  axillary  and  bears  uxxm 
each  upper  side  two  tertiary  radials,  which  gives  to  each  of 
these  rays  four  arms.  In  each  of  the  other  three  rays  the 
third  primary  radial  bears  upon  one  upper  sloping  side  three 
secondary  radials,  and  upon  the  other  one  secondary  radial, 
which  is  axillary  and  supports  upon  each  upper  sloping  side 
two  tertiary  radials,  which  gives  to  each  of  these  three  rays 
three  arms.  There  are,  therefore,  seventeen  arms  and  seven- 
teen ambulacral  openings  to  the  vault  in  this  species.  It  wiU 
be  observed  that  the  arm  formula  is  the  same  that  is  found  in 
D.  belluluB. 

The  interradial  areas  are  not  alike,  in  this  species,  and  the 
azygous  area  is  smaller  than  either  of  three  of  the  otiiers. 
The  first  interradials  are  the  largest  plates  in  the  calyx,  the 
lower  half  of  each  bends  into  the  basal  concavity  from  the 
middle  part  and  upward  at  the  superior  end.  In  the  azygous 
area  and  in  one  of  the  other  areas,  it  is  followed  by  a  single 
plate,  in  the  second  range,  about  one-fourth  as  large,  and  it  is 
followed,  in  the  third  range  by  a  smaller  plate  that  unites 
with  the  plates  of  the  vault.  In  the  other  areas  the  second 
interradial  is  smaller  and  is  followed  by  two  plates  in  the  third 
range  and  these  are  followed  by  a  single  plate  in  the  fourth 
range  that  unites  with  the  plates  of  the  vault  The  plates  in 
the  interradial  areas  thus  vary  from  three  to  five. 

The  vault  is  only  moderately  convex,  depressed  in  the  inter- 
ambulacral  areas,  and  covered  with  large  tubercular  plates. 
The  sutures  between  the  plates  are  not  shown,  in  the  illustra- 
tions, because  only  part  of  them  can  be  distinguished,  in  our 
siiecimen.  The  proboscis  or  short  tube  for  the  azygous  orifice 
is  excentric,  from  the  azygous  side,  which  is  a  peculiarity  not 
often  observed  among   the  crinoids.      There  is  a  large  central 
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plate  between  the  tube  for  the  orifice  and  the  azygous  area. 
Notwithstanding  these  peculiarities,  we  have  no  doubt  that  we 
are  correct  in  placing  the  azygous  area  between  the  four 
armed  rays.  There  are  four  ovarian  apertures  between  each 
of  the  rays  and  two  between  each  of  the  arms  which  arrange- 
ment gives  to  the  species  forty- four  ovarian  apertures. 

This  is  a  remarkable  and  extraordinary  species  readily  dis- 
tinguished from  all  others,  though  at  first  glance  resembling 
D.  vasculum  and  having  the  arm  formula  of  D,  bellulits,  4+3+3- 
+3+4,  a  species  with  which  it  agrees  in  no  other  respect.  It 
is  not  abnormal. 

Pound  by  George  K.  Greene  in  the  Hamilton  Group,  near 
Cbarlestown,  Indiana,  now  in  the  collection  of  Wm.  P.  E.  Gurley. 

Pamily   TAXOCRINIDiE. 

FORBESOCRINUS    GREENEI,    U.    Sp. 

Plate  IVy  Fig,  25,  azygous  side  view;  Fig,   2y  basal  view,   show 

ing  part  of  the  column  broken  down. 

Species  very  large;  radial  series  not  elevated  beyond  the 
interradial  areas;  plates  flattened  or  slightly  convex;  sutures 
beveled.  The  plates  do  not  overlap,  as  is  usual  in  this  genus, 
nor  does  the  column  taper  as  rapidly,  below  the  calyx,  as 
usual. 

Basals  within  the  calyx.  Subradials  wide  and  only  partly 
exposed.  Primary  radials  four  in  each  series  and  from  two 
to  four  times  as  wide  as  long.  They  are  directed  at  an  angle 
of  about  45  degrees,  so  as  to  give  the  lower  side  of  the  <3alyx 
a  broadly  rounded  outline,  that  is  continued  into  the  teijAt^y 
series  of  plates  where  the  calyx  has  its  greatest  diameter. 
The  last  primary  radial  in  each  series  is  longer  than  those 
l>elow  it,  pentagonal,  axillary,  and  has  rather  steep  upper 
sloping  sides  upon  which  it  supports  the  secondary  radials. 
There  are  three  secondary  radials  in  each  of  eight  series  and 
two  in  the  other  two  series.  The  proximal  series  on  the  left 
of  the  azygous  area  has  only  two  secondary  radials  and  the 
distal  series,  in  the  ray,  on  the  right  of  the  azygous  ai^ea,  has 
only  two  secondary  radials.  The  secondary  radials,  though  of 
unequal  size,  are  not    much  smaller  than  the    primary  radials. 

—8 
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The  last  ones  are  axillary  and  support,  on  the  upper  slewing 
sides,  the  tertiary  radials.  The  tertiary  radials  vary  in  num- 
ber in  the  different  rays  that  are  preserved,  in  our  specimen, 
from  four  to  six,  but  all  the  series  are  not  preserved,  and 
hence  the  variation  may  be  greater.  There  are  only  a  few 
plates  preserved  in  the  quaternary  series,  so  that  any  defini- 
tion  of  them  will  be  of  no  special  service,  though  the  total 
number  of  arms  is  necessarily  forty  and   probably  sixty. 

The  regular  interradial  areas  are  of  unequal  size,  more  or 
less  elongate-ovate  and  covered  witn  large  plates.  All  of  the 
areas  are  not  preserved  in  our  specimen,  but  in  those  pre- 
served there  are  from  sixteen  to  twenty  plates.  The  inter- 
secondary  areas  are  much  elongated  and  have  numerous  plates. 
The  intertertiary  radial  areas  are  also  elongated  and  have  three 
or  more  plates  following  each  other.  In  the  azygous  area  an 
heptagonal  plate  broadly  truncates  a  subradial.  It  is  followed 
by  two  plates  in  the  second  range,  three  in  the  third,  four  in 
the  fourth,  three  in  the  fifth,  three  in  the  sixth,  three  in  the 
seventh,  two  in  the  eighth,  two  in  the  ninth,  and  above  these 
they  are  not  preserved  in  our  specimen,  but  as  these  twenty-three 
plates  do  not  extend  as  high  as  the  intersecondary  or  inter- 
tertiary plates,  it  is  evident  that  the  total  number  will  be 
found  to  be  from  twenty-seven  to  thirty. 

This  species  is  distinguished  by  its  rounded  massive  form, 
tn^sverse  or  slightly  concave  beveled  sutures,  elongated  inter- 
radial, intersecondary,  and  intertertiary  areas,  and  by  the 
structure  of  the  azygous  area.  It  will  throw  no  light  upon  it 
to  contrast  it  with  other  species,  for  it  can  always  be  distin- 
guished on  the  slightest  observation. 

.  Found  by  Geo.  K.  Greene,  in  whose  honor  the  specific  name 
is  given,  in  the  Keokuk  Group,  at  Ekiwardsville,  Indiana,  and 
now  in  the  collection  of  Wm    F.  E.  Gurley, 

FORBESOCRINVS   MACADAMSI,    n.    Sp. 

Plate  r,  Fig.  i,  azygous  side;  Fig.   '2,  opposite  view  of  the  same 

specimen. 

Species  very  large.  Radial  series  prominent  and  interradial 
areas  depressed  so  as  to  give  the  calyx  a  marked  quinquelo- 
bate  outline  as  seen  from  below.     Plates  rounded  in  the  radial 
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series  and  slightly  convex  in  the  interradial  spaces.  Sutures 
only  moderately  concave  and  slightly  beveled.  The  plates  over- 
lap very  little,  and  the  column,  which  is  composed  of  thin  plates, 
tapers  slowly  from  the  calyx. 

Basals  covered  by  the  column.  Subradials  wide  and  only 
partly  exposed.  Primary  radials,  five  in  one  of  the  lateral  rays 
and  four  in  each  of  the  other  rays.  The  first  one  is  longer 
than  either  of  the  others  and  they  vary  from  two  to  four  times 
as  wide  as  long.  The  last  primary  radial  in  each  series  is 
pentagonal,  axillary,  and  supports  the  secondary  radials.  There 
are  four  secondary  radials  in  each  series  in  the  ray  on:  -the 
right  of  the  azygous  area,  and  three  secondary  radials  in  each 
of  the  other  eight  series.  The  last  secondary  radial  in  each 
series  is  axillary  and  supports  the  tertiary  radials.  The  ter- 
tiary radials  vary  in  number  in  the  different  rays,  as  may  be 
seen  in  the  illustrations,  from  four  to  nine,  and  the  last  one  is 
axillary  and  supports  a  quaternary  series.  Another  division 
takes  place  in  the  distal  arms  ii>  each  ray,  so  as  to  give  to 
each  ray  twelve  arms.  The  arms  infold  at  the  superior  end 
and  some  of  them  again  divide,  but  exactly  how  many  our 
specimen  does  not  disclose.  There  are,  therefore,  more  than 
sixty  arms  in  this  species. 

The  regular  interradial  areas  are  of  unequal  size,  long,  and 
lanceolate  in  outline.  In  one  area  there  are  fourteen  plates,  in 
another  seventeen,  and  in  another  twenty.  The  intersecondfiry 
radial  areas  are  lanceolate  and  differ  very  greatly  in  si2se.  In 
the  one  opposite  the  azygous  area  there  are  two  elongated 
plates.  In  the  one  on  the  right  of  the  azygous  area  there  are 
nineteen  plates  and  in  the  one  on  the  left  of  the  azygous  area 
there  are  eight  plates.  In  the  intertertiary  radial  area  on  the 
right  of  the  azygous  area  there  are  two  elongated  plates,  one 
following  the  other,  but  there  are  no  other  intertertiary  plates  in 
our  specimen.  The  ray  on  the  right  of  the  azygous  area  is  larger 
than  either  of  the  other  rays,  more  protuberant  and  contains 
more  intersecondary  plates  beside  the  two  intertertiary  plates. 
The  azygous  area  is  wider  and  contains  more  plates  than  either 
of  the  regular  areas  and  is  also  lanceolate  in  outline.  The  first 
azygous  plate  broadly  truncates  a  subradial  and  is  followed  by 
two  ^plates  in  the  second  range^  one  of  which  only  truncates  it 
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slightly  on  the  left  and  the  other  broadly  on  the  right  and  is 
followed  by  a  longitudinal  series  of  six  or  seven  plates  as  dis- 
closed between  the  arms,  and,  on  the  right  of  this  series,  and 
separated  from  it  by  a  nearly  straight  suture,  there  is  a  longi- 
tudinal series  of  seven  plates;  on  the  left  and  separated  by  a 
longitudinal  suture  there  are  nine  plates  in  a  double  series, 
arranged  with  some  irregularity.  There  are,  therefore,  as  many 
as  twenty-five  or  twenty-six  pl&tes  in  this  area.  It  will  be  seen 
that  if  the  distinction  between  Taxocriniia  and  Farbeaocrifius  is 
dependent  upon  the  azygous  area  that  we  have  here  a  Taxo 
crintis  by  reason  of  the  longitudinal  series  of  plates,  and  a 
Forhesocrinus  by  reason  of  the  large  area. 

This  species  will  be  readily  distinguished  by  its  quinquelobate 
form,  number  of  primary  and  secondary  radials  and  shape  of 
the  interradial  areas  and  by  the  azygous  plates. 

Pound  by  the  late  Wm.  McAdams,  in  whose  honor  the  speci- 
fic name  is  given,  in  the  Keokuk  Group,  in  Jersey  county,  Illi- 
nois, and  now  in  the  collection  of  Wm.  P.  E.  Gurley. 

Pamily  PLATYCRINID^. 

PLATYCRINUS  FORMOSUS,  var.,  APPROXIMATUS,  U.  var. 

Phie  Jr,  Fig,  8,  basal  view;    Fig.    9,    summit   view;   Fig.    10 ^ 

azygous  side  view;  Fig.  11^  opposite  side. 

.  This  species  or  variety  is  medium  size  and  belongs  to  the 
discoid  forms.  It  is  so  much  like  P.  formosus  that  it  can  only 
be  called  'a  variety,  in  the  absence  of  a  knowledge  of  the  vault 
of  that  species,  and,  if  the  vaults  are  alike  then  the  varietal 
name  may  be  stricken  out,  but  if  the  vaults  are  differently 
constructed  then  the  varietal  name  may  have  the  rank  of  a 
species.  The  calyx  is  shallow,  though  deeper  than  in  the 
types  of  P.  formosus,  pentagonal,  three  times  as  wide  as  high. 
Plates  thick  and  bearing  low  rounded  nodes  less  conspicuous 
than  they  are  in  the  types  of  P.  formosus.  Sutures  beveled  but 
net  canaliculate  as  they  are  in  P,  formosus. 

Basals  form  a  concave  pentagonal  disc  bordered  by  a  nodose 
rim.  The  first  radials  are  rounded  upward  from  the  basal 
suture  and  constricted  in  the  middle  part,  beyond  which  they 
are  directed  horizontally,  and  the  facet   for  the  second  plate  is 
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nearly  perpendicular.  Each  articulating  facet  forms  more 
than  half  a  circle  and  has  a  diameter  about  one-half  the  di- 
ameter of  the  plate  and  is  slightly  notched  for  the  ambulacral 
canal. 

The  angles  for  the  reception  of  the  regular  interradials  are 
somewhat  acute,  and  the  interradials  are  longer  than  wide  and 
stand  upright,  so  as  to  elevate  the  vault,  and  give  to  the 
whole  body  a  pentagonal,  subglobose  outline.  The  first  azy- 
gous  plate  is  not  as  long  as  the  first  regular  interradials,  but 
a  little  wider,  and  bordered  at  the  upper  part  of  each  side  by 
an  interradial  which  gives  to  the  azygous  area  greater  width 
than  is  found  in  the  other  areas,  and  it  is  surmounted  with 
two  small  plates  that  form  part  of  the  rim  surrounding  the 
azygous  opening. 

The  vault  is  abruptly  elevated  over  the  calyx  so  as  to  re 
tain  the  pentagonal  outline,  with  concave  sides,  and  so  as  to 
have  a  capacity  greater  than  that  of  the  calyx.  It  is  convex 
on  top  and  covered  with  a  few  large,  polygonal,  subspinous 
plates.  The  largest  plate  is  subcentral  on  the  azygous  side 
and  surrounded  by  nine  plates.  The  azygous  orifice  is  large 
and  situated  between  the  ambulacral  openings,  though  not  ex- 
tending quite  so  low.     It  is  surrounded  by  eight  plates. 

The  calyx  of  this  species  or  variety,  as  the  case,  in  fact, 
may  be,  is  not  as  concave  below,  as  it  is  in  P.  farmostia,  and 
the  calyx  in  that  species  is  four  times  as  wide  as  high,  while, 
in  this,  it  is  only  three  times  as  wide  as  high.  The  sutures 
are  canaliculate  in  that  species,  and  beveled  in  this.  The  angles 
of  the  interradials  are  more  acute  in  this  variety  than  in  that, 
and  appearances  indicate  that  the  vault  in  P.  formosus  is  lower 
than  it  is  in  this.  Ii,  however,  the  vaults  are  alike,  this  is 
merely  a  varietal  form  of  P.  formosua,  unless  the  difference 
between  the  canaliculate  and  beveled  sutures  is  of  specific 
importance:  for  the  difference  in  form  may  exist,  in  the  same 
species.  If,  again,  this  form  shall,  in  future,  be  referred  to 
P.  formosus,  we  are  fully  justified  in  publishing  it  as  a  varie- 
tal form,  because  we  have  a  complete  specimen  differing  in 
some  respects,  from  the  type,  so  far  as  it  was  preserved. 

Pound  in  the  Burlington  Group,  at  Sedalia,  Missouri,  and 
now  in  the  collection  of  P.  A.  Sampson. 
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PLATYCRINUS  SUBSCITULUS,    n.    Sp. 

Plate  IV,  Fig.  12,  basal    view;    Eig,  13,    summit  view;    Eig  14, 

azygous  side;  Fig,   15,  opposite  side. 

Species  medium  or  rather  below  medium  size,  calyx  and 
vault  subequal,  in  capacity,  and  it  belongs  to  the  discoid 
forms.  Calyx  discoid,  subpentagonal,  about  three  times  as 
wide  as  high.  Surface  without  ornamentation,  granular,  sutures 
beveled. 

Basals  form  a  pentagonal  disc  with  a  concave  depression 
toward  the  central  part,  where  the  column  attached.  The 
beveled  suture  surrounding  the  disc  will  allow  the  calyx  to 
rest  on  the  rim  of  the  disc  surrounding  the  concave  depres- 
sion. First  radials  are  directed  upward  at  an  angle  of  about 
forty-five  degrees  and  are  convex  toward  the  facet  for  the 
second  radials,  which  is  concave  and  occupies  a  little  more 
than  one-third  of  the  diameter  of  the  plates,  and  is  a  little  • 
more  than  half  a  circle.  The  second  radials  are  short,  con- 
stricted, directed  horizontally  and  axillary. 

The  interradial  areas  are  depressed  so  as  to  leave  the  form 
pentagonal  when  seen  from  above.  The  interradials  are  elon- 
gated, and  instead  of  rising  perpendicularly  from  the  calyx 
are  inclined  inward  so  as  to  contract  the  vault  in  the  inter- 
radial areas. 

Vault  elevated  over  the  ambulacral  canals  and  depressed  in 
the  ambulacral  areas  so  as  to  leave  only  a  slight  convexity 
centrally.  The  plates  of  the  vault  are  subspinous.  A  large 
plate  is  situated  subcentrally  on  the  azygous  side  and  sur- 
rounded with  seven  plates,  six  of  which  are  subspinous.  The 
azygous  orifice  is  situated  between  the  ambulacral  openings, 
and  the  first  azygous  plate  is  shorter  and  smaller  than  the 
first  regular  interradials.  The  orifice  is  surrounded  by  eight 
plates. 

This  species  is  distinguished  by  its  general  form,  freedom 
from  surface  ornamentation  of  the  calyx,  quinquelobate  aspect 
as  seen  from  above,  2:)rojecting  second  radials,  and  the  limited 
number  of  plates  on  the  vault. 

Pound  in  the  Burlington  Group,  at  Sjdalia,  Missouri,  and 
now  in  the  collection  of  F.  A.   Sampson. 
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PLATYCRINUS  CONCINNULUS,    n.    Sp. 

Plate  IV,  Fig.  16,    azfjgoua   side;  Fig.  17^  opposite   vieuo;  Fig. 

18,  summit  view. 

m 

Species  medium  or  above  medium  size.  Calyx  urn-shaped, 
rounded  below,  slightly  projecting  at  the  arms  so  as  to  give 
it  a  subpentagonal  outline  when  seen  from  above,  and  about 
one-fourth  wider  than  high.  Surface  finely  granular.*  Sutures 
slightly  beveled.     Column  round. 

Basals  form  a  low,  rounded  cup,  pentagonal  at  the  top,  and 
bear  a  slight  constriction  or  furrow  in  the  middle  part  above 
the  end  of  the  column.  First  radials  expand  slightly  and  are 
a  little  longer  than  wide.  They  are  convex  toward  the  facets 
for  the  second  radials.  A  facet  occupies  a  little  more  tilian 
one-third  the  diameter  of  the  plate'  and  is  semi-circular  in  out- 
line,  and  notched  for  the  ambulacral  canal.'  The  second  radials 
are  very  short  and  axillary,  giving  ten  arms  to  the  species. 

The  regular  interradials  are  rather  large  and  curve  abruptly 
over  on  the  vault.  The  azygous  interradial  stands  nearly  up- 
right and  forms  one  side  of  the  base  of  the  proboscis. 

Vault  low,  neaily  flat,  and  covered  with  a  few  convex  and 
subnodose  plates.  A  highly  nodose  plate  covers  the  junction 
of  the  ambulacral  canals  at  the  base  of  each  arm.  The  base 
of  the  proboscis  is  large  and  subcentral,  but  the  height  is  un- 
known. 

The  lower  part  of  the  calyx  of  this  species  resembles  P. 
concirmus,  but  the  vaults  are  altogether  different,  and  that 
species  has  eighteen  or  twenty  arms,  and  this  one  has  only 
ten.  The  constriction  around  the  basal  plates  will  distinguish 
this  species  from  nearly  all  the  urn-shaped  species,  and  none 
that  have  been  described  have  a  vault  similar  to  this  one. 

Found  in  the  Burlington  Group,  at  Sedalia,  Missouri,  and 
now  in  the  collection  of  F.  A.  Sampson. 

Family  CARYOCRINIDiE. 

CAUYOCRINUS  MILL.IGAN:£,  B.   Sp.         ' 

Plate  F,  Fig.  3,  azyqous  side  view;  Fig.  4,  summit 

Species  medium  to  large  size,  rapidly  spreading  to  the  middle 
of  the  second  range  of  plates,  where  it  has  an  hexagonal  out- 
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line,  then  lengthens  above  and  contracts  into  a  comparatively 
small  triangular  summit.  Ridges  radiate  from  the  center  of 
each  plate  to  the  angles,  except  on  the  basal  plates,  where  the 
ridges  run  from  the  superior  angles  to  the  point  of  columnar 
attachment.  There  is  a  single  or  double  row  of  pores  accom- 
panying these  ridges,  but  none  elsewhere  on  the  plates. 

The  basal  plates  are  of  unequal  size  and  form  an  angular, 
hexagonal  cup  rather  more  than  one- fourth  the  length  of  the 
body.  The  six  plates  in  the  second  range  are  of  unequal  size,, 
two  are  pentagonal,  two  hexagonal  and  two  heptagonal.  These 
plates  are  protuberant  at  the  central  part,  some  of  them  pyra- 
midal, so  that  a  transverse  section  at  this  place  is  hexagonal. 
There  are  eight  elongated  plates  in  the  third  range,  of  unequal 
size  and  different  in  outline.  The  general  form  of  six  of  these 
plates  is  pentagonal  and  the  other  two  quadrangular,  but  the 
small  plates  belonging  to  the  vault  change  the  number  of  sides 
so  that  the  subquadrangular  plates  become  hexagonal  and  the 
subpentagonal  plates  become  heptagonal,  octagonal  and  non- 
agonal. 

The  summit  is  subtriangular,  flat  centrally,  and  the  plates 
turn  over  the  margin  in  some  places  and  in  others  stand  up 
over  the  arm  openings  so  as  to  hide  them  from  a  summit  view. 
The  vault  is  covered  with  a  large  central  plate  surrounded  by 
eight  plates  and  a  few  small  plates  around  the  orifices  at  the 
angles  of  the  triangular  summit.  One  of  the  circle  of  eight 
plates  abuts  against  a  subquadrangular  plate  belonging  to  the 
third  range  of  body  plates  at  the  middle  of  one  side  of  the 
triangle  and  another  at  the  middle  of  another  side,  and  another 
against  a  subpentagonal  plate  near  the  middle  of  the  other 
side  and  adjoining  the  mouth.  The  mouth  is  a  round  orifice 
surrounded  by  five  plates.  It  is  situated  near  the  middle  of  one 
of  the  sides  of  the  triangle,  and  truncates  the  angles  of  two  of 
the  third  range  of  body  plates,  two  of  the  plates  belonging  to 
the  circle  of  eight  plates  on  the  summit  abut  upon  it,  and  one 
plate  inserted  between  the  third  range  and  the  circle  of  eight 
plates  abuts  against  it.  The  illustration  of  the  azygous  side 
view  shows  the  mouth  and  the  plates  surrounding  it.  The 
plate  on  the  left  is  the  one  intercalated  between  the  range  and 
circle  of  plates. 
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The  arms  are  divided  into  three  clusters,  which  are  located 
at  the  angles  of  the  summit.  There  are  three  arm  openings  at 
one  of  the  angles  and  two  at  each  of  the  others.  The  three- 
armed  angle  is  opposite  the  mouth.  There  are,  therefore,  seven 
arms  in  this  species.  The  plate  over  each  arm  opening  bears 
a  node  and  there  is  a  small  plate  between  each  of  the  arm 
openings. 

This  species  is  distinguished  by  its  general  form  from  all 
others.  The  triangular  summit  is  peculiar  and  the  arrange- 
ment of  the  seven  arms  at  the  angles  is  different  from  that  in 
any  other  described  species. 

Pound  by  Mrs.  J.  M.  Milligan,  in  whose  honor  we  have  pro- 
posed the  specific  name,  in  the  Niagara  Group,  in  Decatur 
county,  Tennessee,  and  the  specimen  illustrated  is  now  in  her 
collection.  The  species  is  also  represented  in  the  collection  of 
each  of  the  authors,  though  the  type  is  the  best  preserved  and 
shows  the  sutures  between  the  plates  better  than  our  speci- 
mens do. 

CARYOCRINUS  HAMMELL.1,   U.    Sp. 

Plate  F,  B^ig.   5,  azygous  aide  view,  Fig.  6,  summit 

Species  large,  subelliptical  in  outline,  the  angular  convexity, 
at  the  middle  of  each  plate,  in  the  second  range,  gives  an 
hexagonal  outline  to  the  middle  part  of  the  body.  The  summit 
is  irregularly  subcircular  or  suboctagonal.  Ridges  radiate  from 
the  center  of  each  plate  to  the  angles,  in  the  form  of  coalescing 
nodes,  except  on  the  basal  plates,  where  the  ridges  run  from 
the  superior  angles  toward  the  point  of  columnar  attachment. 
There  is  a  single  or  a  double  row  of  pores  accompanying  these 
ridges    and    there    are    nodes  and  pores  on  other  parts  of  the 

plates. 

Three  of  the  basal  plates  are  about  equal  in  size,  but  the 
other  one  is  nearly  twice  as  large  as  either  of  them.  The  large 
plate  is  hexagonal  in  outline,  and  the  others  are  quadrangular. 
They  form  an  hexagonal  cup  about  one-third  the  length  of  the 
body.  The  six  plates  in  the  second  range  are  of  unequal  size, 
and  the  larger  ones  follow  the  smaller  basal  plates  so  that  the 
symmetry  of  the  body  is  restored;  two  are  pentagonal,  two 
hexagonal,  and  two  heptagonal.  They  are  longer  than  the 
plates  in  either  of  the  other  ranges.  There  are  nine  plates  in 
—9 
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the  third  range,  and,  as  they  are  different  from  those  in  other 
species,  we  will  call  particular  attention  to  them,  by  com- 
mencing at  the  one  at  the  azygous  orifice  and  following  the 
range  to  the  right.  One  abuts  the  middle  upon  the  azygous 
orifice  and  each  lateral  side  on  a  summit  plate  at  the  superior  end, 
which  make  the  plate  heptagonal.  The  next  one  abuts  two  summit 
plates  and  is  hexagonal.  The  next  four  summit  plates  and  is  hep- 
tagonal because  there  are  only  three  sides  below  the  summit. 
The  next  one  also  abuts  four  summit  plates  and  is  heptagonal, 
but  one  of  the  four  summit  plates  belongs  to  the  circle  that 
surrounds  the  central  summit  plate.  The  next  one  is  hexa- 
gonal, very  wide  below  and  narrow  above  and  abuts  two 
summit  plates.  The  next  one  is  hexagonal  and  abuts  two 
summit  plates.  The  next  one  has  ten  sides  and  abuts  the 
superior  end  against  seven  summit  plates  one  of  which  belongs 
to  the  circle  that  surrounds  the  central  summit  plate.  The 
next  one  has  ten  sides  and  abuts  six  summit  plates  or  those 
surrounding  the  ambulacral  orifices,  and  the  next  one  abuts 
three  plates  belonging  to  the  summit  and  is  heptagonal. 

The  central  summit  plate  is  surrounded  by  a  circle  of  seven 
plates,  two  of  which  abut  upon  the  plates  of  the  third  range, 
as  above  described,  and  between  these  two  plates  there  is  a 
cluster  of  arms  opposite  to  the  mouth.  The  mouth  is  depressed 
below  the  level  of  the  summit  and  is  surrounded  by  six  plates, 
two  of  which  belong  to  the  circle  of  seven  plates  and  one  be- 
longs to  the  third  range  of  body  plates.  The  two  plates  that 
abut  upon  the  plates  belonging  to  the  third  range,  are  also 
depressed  below  the  level  of  the  summit,  and  the  vault  is  thus 
divided  into  three  areas  which  contain  the  arm  clusters  and 
the  smaller  summit  plates  about  the  orifices. 

There  are  five  arm  openings  in  the  cluster  opposite  to  the 
mouth,  four  in  the  cluster  on  the  right  of  the  mouth  and  eight 
in  the  cluster  on  the  left  of  the  mouth.  There  are,  therefore, 
seventeen  ambulacral  openings  in  this  species. 

This  species  is  distinguished  by  its  general  form,  by  having 
nine  plates  instead  of  eight  or  less  in  the  third  range  and  by 
the  form  of  the  summit  and  number  of  arms. 

Found  in  the  Niagara  Group,  in  Madison  county,  Indiana,  by 
J.  F.  Hammell,  in  whose  honor  we  have  proposed  the  specific 
name  and  now  in  his  collection. 
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PLATE  I. 


Batotbinua  No»o9U«,ii.  ap 5 

Piff.   1.    Aiyffoos  rtow. 
Fig.   2.    Opposite  side  vtow. 
Fig.   8.    Sainmlt. 

BAT.>CBfHatl  MODULOAUi.  ■.  Sp § 

Fig.   4.    Baaal  rlew. 
Fig.   6.    AtjKOH»  view. 
KIg    6.    Opposite  aide  view. 

AOABICOmiNOd  ADAMSKNiM,  n.Np M 

Fig.   7.    Asygoai  view. 
Fig.   8.    Summit. 
Fig.   9.    Basal  vl0w. 

RATO;UNaS  SALBIIKNilS,  n  sp 8 

Fig.  10.    Basal  view. 

Fig.  n.    8ammlt. 

Fig  13.     AijKous  vltiw. 

HaTOOBIHOS  BTKLl.irOBMH,  n.  sp 9 

Fig.  18.    Basal  vlsw 
Fig.  14.    AsjgoQS  vlsw 
Fig.  16.    BBmmlt. 

BATOCBIHaS  SiaNATUS,  D.  sp 10 

Fig.  18.    Acygoos  vlsw 
Pig.  17.    Opposltssldb  view. 

BaTOCRIMUS  STBBNOOS,  n.  sp 11 

Fig.  18.    AiygoQs  view. 
Fig.  IV.    Opposite  side  view. 

BiTOOBINaS  DBLICATQLUS,  D    sp It 

Fig.  90.    Aiygoos  side  view,  magalSed  two  diameters, 
^g.  '41.    Opposite  side  view  of  same. 

Batocbinus  beoalis,  n.  sp 14 

Fig  U.    Basal  view. 
Fig.  Sj.    Axygous  view. 
Fig.  24.    Sainmlt. 

AcnifOOBINUS  PlLLOBBOM,  B.  Sp ^. 88 

Fig.  98.    Basal  view. 
Fig.  96     Summit. 
Fig.  97.    AiygOQS  vlsw. 

AUPBOBACBIMUS  SAUPaONi,  B.  Sp 8T 

Fig  98.    Aiygous  view. 
Fig.  99.    OpposiU  side  view. 

Batoobinus  Minus,  b.  sp 16 

Fig.  80.    Basal  view. 
Fig.  81.    AsygOBs  view. 
Fig.  32.    Opposite  side  view. 
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PLATE  II. 


RATOORIjrOt  PARtLM,  n  flp 17 

KlfC-    t      View  of  calyx  and  arms. 
KiK-   V.    Azyffuu<«  view  (ifralyz. 

BATO.TKlMUfl   rAIIEKI,  D     Np ••••      M 

FIfc.   S.    Axyivouii  Titfw. 

FlK.   4.    Opposite  Hide  of  name. 

llATOCRINUn  PBTTI^ENHia,  D.  Bp 19 

KIk.   5.    Axygoni  rlew. 

KIk.   6.    Opi»ofilte  «lde  of  same. 

Batui:kinuh  nPL'Rioun,  n.  tp SO 

KIk-   7.    One  of  the  aijgroQii  areas. 
V\ti.  8.    View  of  tbe  other  aiygooe  area. 
FIk.   tt-    Opponlte  side  of  flame. 

BAiirruiNUA  ifBui.Bcru4,  n.  sp tt 

FlK  10.    AiyKona  view. 

Kli(.  11.    Ot>pofilt«f  view  of  same. 

Fig.  14.    Lateral  view  of  same. 

AOAS^IXtM'RINUS  OVALIS,  11.   Sp If* 

FIk.  is.     View  of  calyx  and  arms. 

FIk  14.    A lyKOua  view  of  another  calyx. 

POTBRltMJKINlH   ALBKK^I,  n.   Sp W 

Fiff.  Ift.    AcyKoiM  view  of  calyx  and  arms. 

FIk  lU     Opposite  side  of  same. 

FIk-  it.    Basal  vl«*w  of  same,  maffnilled  two  diameters. 

POTBKI«>OR1NUH   LAITTUH,  n.  Sp W 

Fiff.  18.    Azvffonf  view  of  cslyx  and  arms. 
FiR  Itf.    Opposite  side  of  same. 
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KHOliOi.'RlNlTK    RLAIKl,  n.  Sp 

KlfT.  W.  HaHal  view  of  calyx. 

KiK-  «!■  Aiy^onn  view  of  same. 

FlK  'ifi  Opposite  fflde  of  same. 

Ftir  ^.  .Sammlt.     All  figures  mapnllled  two  diameters. 

CrATIIiH'RINUM  CHOUrEAlTEN.ilH.  M.  A  O .......*^      Iff 

PlK  '<M.    Vlt*ir  opposite  aiygous  side,  magnlfled  two  diameters. 

I 

S^'APfllOCRIifUB   NOT4TUS,  H.   Sp M- 

Flg.  "A.     AtygouH  view. 

Fig.  'M.     Oppoeitt*  side  of  name. 

l>O1.4rO0Rl!(l'H   Pl:(P.lR.n    Sp I^* 

Fig  '27.    Lat<»ral  view. 
Fig  «     Basal  view. 
Vifl  'M.     Samiult 

OOLlTiH'BINU*   PRBCIO<lU#,  n    Sp 4M 

FliK   :k).     Bnsal  view. 

FIl'  41     Sammlt 

Kij  A'2.     Viow  opposite  aiygoos  «ld«*. 
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PLATE  III. 


nOLATOCWHirt  BAMLIOUt,  B.  Sp 4S 

Fig.   1.    Basal  yt»ir. 
Flff.  S.    Svnmlt. 
PliT.   8.    Lateral  view. 

DOLATOCRINITB  LTOHr,  n.  Sp 44 

F\g.   4.    Summit. 
Fli^.   5.    Basal  view. 
Fig.   6.    AsjgoiM  vf^w. 

DoLATOCRINITt  CISTULA,  H    flp 46 

Fig.   7.    Baaal  yUw. 
Pig.  R.    Summit. 
Fig.  9.    Lateral  view. 

DOLATOCRlNUt  ABPBB,  n.  sp 47 

Fig.  10.     Basal  rlew. 

Fig.  11.    8ammlt. 

Fig  19.     Aiygous  rlew. 
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DOLATOOBINUS   APLATUS,  M.  ft  G    49 

Fig  18.    Basal  view. 
Fig.  14.    Sommlt. 
Fig.  16.    Lateral  yfew. 

t 

DOLATOCaiMOS  A8PBATILIH,  n    sp      4V 

Fig.  16.    Basal  Tlew. 
Fig.  17.    Sammlt. 
fig.  18.     Aiygoas  view. 

DuhATOCBINUS  LAOUMCULA,  n.  sp 61 

Fig.  19.    Basal  view. 
Fig.  ^.    Lateral  view 
Fig.  21.    Suiumlt. 

DULATOOBIMUS    ARROdUB,  D.  Sp 691 

Fig.  22     Basal  view. 
Fig.  28.     Acjgous  vlt>w. 
FlK-24.    .Suinmit. 

DOLATOCBINOS   D189IMILAUI9,  n.  Sp 64 

Klg.  26.    basal  view. 

Fig.  26     Summit. 

Fig.  2';.    Azygou8|vlew. 

DuLATOCBINUf   PECUL1ABI«,  D.    Sp ^ 86 

Fig.  28.     Azj)?ous  view. 
Fig  24.    Basal  view. 
Fig.  90.    Sammlt. 
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PLATE  IV. 


i 


FOBBBdOCBlNira  ttBBBNBI,  D.  ip ^' 

KIk.    1-     Ktygoju  Tlew. 
Vlfs.   9.    Baaal  t1»w. 

I 

POTCKIOL  BINUB  MBOLBirTUI.  n.  Bp ** 

FIk.  3.    LBtoral  Tlew.atyfroac  area  on  the  right. 
Pig.   4.    Lateral  vlew.aijifout  area  ob  the  laft. 
Fig.   5.     Asjgoas  view. 

PorSBIOrBlNUH  ABKBOTABIUK,  D    ip ^ 

Fig.    tt.    AiygooB  Tlew. 

PorSBlOCBINUB  LABTKINTBICUM,  8.  A.   If ** 

Fig.    7.    Aiyguaa  view. 

Plattobinub  POBMoHue,  Tar.  appboximatui,  a.  Tar W 

Fig.   H.  Baaal  Tlew. 

Fig.   9.  Rommit. 

Fig.  10.  Aijgoofl  Tlew. 

Fig.  11.  Oppoelte  Hide  Tlew. 

FLATYCBINUH  fflTBilCITUI.Ufl,  U.  tp ** 

Fig.  W.  Basal  view. 

Fig.  13.  Hauimlt. 

Fig.  14.  Acygooe  Tlew. 

Fig.  IS.  Oppoelte  side  view. 

Pl.iTYCRINUH  COH<'IN!«IILUi,  D.  8p •• 

Fig.  16.     AiygoQB  Tlew. 
Fig.  17.    Opposite  8lde  view. 
Fig.  18.    Summit. 
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PLATE  V. 


Pae«. 

FORBE90GRINU8  MA0ADAM81,  n.  Sp     68 

Fig.  1.      AXJgOUB  tI«w. 

Fiff.  2.    Opposite  side  rlew 

CARYOCItIlfU»   MILMOANA,  n.  ip 68 

Fiff  8.    Axyi^ns  rlew. 
Fig.  4.    SniuiTiIt. 

Caryoi;binui  hammrlli,  d.  sp tt5 

?1fC.  6.    Azjgoas  view. 
Fig.  6.    Sanimlt. 
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SOME  NEW  SPECIES  OF  ECHINODERMATA  AND  A  NEW 
CRUSTACEAN  FROM  THE  PALEOZOIC  ROOKS. 

BT   S.   A.   MILLER   AND  WM.   F.   E.   OURLET. 


SDBKINGDOM  ECHINODERMATA. 


CLASS  CRINOIDEA. 
ORDER  PAL^OCRINOIDEA. 
FAMILY  ACTINOORINID^. 

AOTINOORINUS  BAMPSONI,   n.   Sp. 

Plate  J,  Fig.  1,  opposite  azygons   side;   Fig.  2,  azygous  side  on 

the  right. 

Species  medinm  si^e.  Calyx  obconoidal,  rather  wider  than  loDg, 
plates  convex  and  radiately  sculptured.  Superior  part  of  inter- 
radial  areas  slightly  depressed. 

Basals  form  a  low  cup  about  three  times  as  wide  at  the  top  as 
high.  It  is  truncated  below,  about  one-third  wider  than  the 
diameter  of  the  column,  and  bears  an  hemispherical  depression 
for  the  attachment  of  the  column.  First  primary  radials  about  as 
long  as  wide,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  a  little  wider  than  long,  about  two-thirds  as  large  as  the 
first  and  hexagonal.  Third  primary  radials  about  as  large  as  the 
second,  four  of  them  pentagonal,  the  one  on  the  left  of  the  azy- 
gous area  hexagonal.  They  are  axillary,  and  bear  upon  each  upper 
sloping  side  a  single  secondary  radial,  which  is  axillary,  and,  in 
four  of  the  rays,  bear  upon  each  of  the  distal  sides  two  tertiary 
radials,  and  upon  each  proximal  side  a  single  tertiary  radial, 
which  is  axillary,  and  supports  upon  each  upper  side  a  single 
quaternary  radial,  which  arrangement  gives  to  each  of  these  rays 
six  arms.    In  the  left  lateral  ray  one  of  the  proximal  sides  bears 
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two  tertiary  radials  and  no  quaternary  plates,  which  gives  to  this 
ray  five  arms.  There  are,  therefore,  twenty-nine  arms  and  twenty- 
nine  ambulacra!  openings  to  the  vault  in  this  species. 

The  interradial  areas  all  connect  with  the  plates  of  the  vault. 
In  each  regular  interradial  area  the  first  plate  is  about  the  size 
of  a  second  primary  radial.  It  is  followed  by  two  smaller  plates 
in  the  second  range,  and  these  by  two  smaller  plates  in  the  third 
range,  and  these  by  a  single  elongated  plate  in  the  fourth  range, 
in  each  of  three  areas,  that  unites  with  two  plates  belonging  to 
the  vault  In  the  other  area  there  are  two  elongated  plates,  in 
the  fourth  range,  that  unite  with  the  plates  of  the  vault  There 
is  an  elongated  plate  in  each  intersecondary  area  that  separates 
the  quaternary  plates  and  unites  with  the  plates  of  the  vault  in 
some  of  the  areas.  There  are  ten  plates  in  the  azygous  area. 
The  first  one  is  in  line  with  the  first  primary  radials,  but  some- 
what smaller.  It  is  followed  by  two  plates  in  the  second  range, 
three  in  the  third,  two  in  the  fourth,  and  two  narrow  elongated 
plates  in  the  fifth  range,  that  unite  with  the  plates  of    the    vault. 

The  vault  is  highly  convex,  depressed  toward  the  interradial 
areas,  and  covered  by  numerous  polygonal  plates,  about  one  fourth 
of  which  bear  spines.  The  proboscis  is  central,  but  broken  o£F  in 
our  specimen. 

This  is  the  first  twenty-nine  armed  species  described  from  the 
Burlington  Group,  and  so  diflPerent  from  all  thirty-armed  species 
that  no  comparison  ^ith  any  of  them  is  nesessary. 

Found  by  F.  A.  Sampson,  in  whose  honor  the  specific  name  is 
proposed,  in  the  Burlington  Group  at  Sedalia,  Missouri,  and  now 
in  his  collection.  Also  found  by  R.  A.  Blair,  and  in  the  collection 
of  S.  A.  Miller. 

ACTINOCRINUS    PETTISEN8I8,   n.    sp. 

Plate  I,  fig.  5,  azygous   side;  fig.  4,  opposite  view. 

Species  medium  size.  Calyx  obconoidal,  one-third  wider  than 
high,  plates  convex  and  rather  deeply,  radiately  sculptured. 

Basals  form  a  low  cup,  about  four  times  as  wide  at  the  top  as  high. 
It  is  truncated  below  about  one- half  wider  than  the  diameter  of 
the  colum  and  bears  an  hemispherical  depression  for  the  attach- 
ment of  the  column.  First  primary  radials  wider  than  long,  three 
hexagonal,  two  heptagon al.     Second  primary  radials  nearly  as  long 


as  wide,  about  two-tbirds  as  large  as  the  first  and  hexagonal. 
Third  primary  radials  a  little  smaller  than  the  second,  wider  than 
loDg,  pentagonal,  axillary,  and  bear  upon  each  superior  sloping 
side  a  single  secondary  radial,  which  is  axillary  and  in  one  of  the 
lateral  rays  supports,  upon  each  upper  sloping  side,  one  or  two 
tertiary  radials,  which  gives  to  this  ray  four  arms.  In  each  of  the 
other  four  rays,  one  of  the  proximal  sides  of  the  secondary  radials 
bears  a  tertiary  radial,  which  is  axillary,  and  supports,  on  each 
upper  sloping  side,  a  quaternary  plate,  which  arrangement  gives 
to  each  of  these  four  rays  five  arms.  There  are,  therefore,  in  this 
species,  twenty- four  arms  and  twenty- four  ambulacral  openings  to 
the  vault. 

The  interradial  areas  connect  with  the  vault.  There  are  six 
plates  in  each  regular  interradial  area.  The  first  one  is  about  the 
size  of  a  second  primary  radial;  it  is  followed  by  two  smaller 
plates,  in  the  second  rarge,  and  these  by  two  plates,  less  than 
one- third  as  large,  in  the  third  range,  and  above  these,  one  quite 
small  and  narrow  plate  separates  the  tertiary  radials.  There  is  a 
small  intersecondary  plate  in  some  of  the  areas,  but  it  does  not 
connect  with  the  vault.  There  are  ten  plates  in  the  azygous  area. 
The  first  one  is  in  line  with  the  first  primary  radials,  but  some- 
what smaller.  It  is  followed  by  two  plates,  in  the  second  range, 
three  in  the  third,  three  in  the  fourth,  and  one  in  the  fifth  range 
that  unites  with  the  plates  of  the  vault. 

The  vault  is  very  highly  convex  and  bears  a  central  proboscis. 
It  is  covered  with  numerous  polygonal  plates,  more  than  half  of 
which  bear  long  robust  spines. 

This  is  the  first  twenty-four  armed  Actinocriniis  ever  described, 
from  any  group  of  rocks,  and  while,  in  general  outline,  it  bears 
some  resemblance  to  Aciinocrinus  fossaius,  a  forty-armed  species, 
yet  the  differences  are  so  manifest  that  it  would  be  idle  to  draw 
any  comparison  between  the  two. 

It  was  found  by  the  indefatigable  collector,  R.  A.  Blair,  in  the 
Burlington  Group,  at  Sedalia,  Missouri,  and  is  now  in  the  collec- 
tion of  S.  A.  Miller. 
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AGTIN00BINU8  BI80H0FFI,  D.  sp. 

Plate  III^  Fig.  1^  azygous  side;   Fig.  2,  opposite  view;  some  of 
the  plates  around  the  arm  openings  are  broken. 

Species  larga  Calyx  oboonoidal,  about  as  long  as  wide,  ab- 
ruptly spreading  near  the  arm  openings,  which  are  directed  up- 
ward, and  are  not  visible  in  a  basal  view.  Truncated  only  the 
diameter  of  the  column.  Plates  plain  or  slightly  convex.  Sutures 
beveled;  no  radial  ridges. 

Basals  form  a  cup  about  two  and  a  half  times  as  wide  as  high, 
and  which  is  moderately  constricted  in  the  middle  part  First 
primary  radials  as  long  as  wide,  three  hexagonal,  two  heptagonaL 
Second  primary  radials  about  half  as  large  as  the  first,  hexagonal, 
and  a  little  wider  than  long.  Third  primary  radials  smaller  than 
the  second,  the  one  opposite  azygous  area  heptagonal,  three  hexa- 
gonal and  one  pentagonal,  axillary,  and  support  on  each  upper 
side  a  secondary  radial,  which  is  axillary  and  supports,  on  each 
of  the  distal  sides,  four  tertiary  radials,  and  upon  each  of  the 
proximal  sides  an  axillary  tertiary  radial,  which  supports,  on  each 
upper  side  two  or  three  quaternary  radials,  which  arrangement 
gives  to  each  of  the  rays  six  arms.  There  are,  therefore,  thirty 
ambulacral  openings  to  the  vault  in  this  species. 

None  of  the  interradial  areas  connect  with  the  vault  In  each 
of  three  of  the  regular  interradial  areas  there  are  seven  plates, 
one,  followed  by  two,  in  the  second  range,  two  in  the  third  range, 
and  two  in  the  fourth  range,  which  are  below  the  tertiary  radiala 
In  the  other  area  there  are  eight  plates,  the  additional  one  being 
in  the  fifth  range.  There  is  a  small  intersecondary  plate  in  the 
ray  opposite  the  azygjus  area.  There  are  thirteen  plates  in  the 
azygous  area.  The  first  one  is  in  line  with  the  first  primary  ra- 
dials and  of  the  same  size.  It  is  followed  by  three  plates,  in  the 
second  range,  four  plates  in  the  third  range,  three  in  the  fourth 
range,  one  in  the  fifth  range,  and  one  in  the  sixth  range.  The 
last  plate  is  small  and  below  the  union  of  the  last  two  tertiary 
radials,  in  the  adjoining  radial  seriea 

The  vault  is  highly  convex  and  covered  with  small,  convex, 
polygonal  plates.  It  bears  a  subcentral  proboscis.  The  arm 
openings  are  directed  upward  and  visible  in  a  summit  view.  No 
ovarian  pores  have  been  discovered. 
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This  is  a  very  strongly  marked  and  distinct  species,  and  bears  so 
little  resemblance  to  any  other  one  that  has  been  described  that 
no  comparison  with  any  of  them  is  necessary.  In  form  it  is 
somewhat  like  A.  glans,  but  that  is  a  twenty-armed  dpecies,  has 
fewer  plates,  in  the  interradial  areas,  and  has  only  two  plates  in 
the  second  range,  in  the  azygous  area.  Indeed,  they  have  too 
little  resemblance  to  each  other  to  make  any  useful  comparison. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  Prof.  Martin  BischofF,  of  Buffalo,  New  York, 
in  whose  honor  we  have  proposed  the  specific  name. 


ACTINOOBINUS  SPEOTABILIS,  n.  sp. 

Plate  III,  Fig.  5,  azygcms  side. 

Species  below  medium  size.  Calyx  obpyramidal,  about  as  long 
as  wide,  moderately  truncated,  most  rapidly  spreading  toward  the 
free  arms.  Ambulacral  openings  directed  upward,  and  not  visible 
in  a  basal  view.  Radial  ridges  defined.  Interradial  areas  some- 
what flattened  and  cut  off  from  any  connection  with  the  vault, 
except  by  a  single  plate  in  the  azygous  area.     Surface  granular. 

Basals  form  a  low  cup  about  two  and  a  half  times  as  wide  as 
high.  First  primary  radials  longer  than  wide,  three  hexagonal, 
two  heptagonal.  Second  primary  radials  about  two-thirds  as  large 
as  the  first,  hexagonal,  and  a  little  wider  than  long.  Third  pri- 
mary radials  a  little  smaller  than  the  second,  heptagonal,  axillary 
and  support  on  each  upper  sloping  side  a  single  secondary  radial 
which  is  axillary  and  supports,  on  each  upper  sloping  side,  a 
single  tertiary  radial,  which  gives  to  each  ray  four  arms.  There 
are,  therefore,  twenty  arms  in  this  species. 

In  each  of  the  regular  interradial  areas  there  are  five  plates, 
one,  fallowed  by  two,  in  the  second  range,  and  two  in  the  third 
range.  In  each  of  the  other  regular  interradial  areas  there  are 
seven  plates,  one  in  the  first  range,  two  in  the  second,  two  in  the 
third  and  two  in  the  fourth,  the  last  being  cut  off  from  any  con- 
nection with  the  vault  by  the  union  of  the  tertiary  radials.  In 
the  azygous  area  there  are  sixteen  plates.  The  first  one  is  in 
line  with  the  first  primary  radials  and  of  about  the  same  size. 
It  is  followed  by  two  plates  in  the  second  range,  four  in  the 
-2 
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third  range,  five  in  the  fourth  range,  three  in  the  fifth  range, 
and  one  in  the  sixth  range  that  separates  the  tertiary  radials  and 
extends  to  the  vault  plates. 

The  vault  is  depressed,  convex,  covered  with  small  polygonal 
plates,  and  bears  a  small  subcentral  proboscis.  The  ambulacral 
openings  are  directed  upward  and  visible  in  a  summit  view.  No 
ovarian  pores  discovered. 

This  species  is  distinguished  by  its  general  form  from  all  other 
twenty-armed  species  heretofore  described,  and  no  comparison 
with  any  of  them  is  necessary. 

It  was  found  in  the  Burlington  Group,  at  Burlington,  Iowa, 
and  is  now  in  the  collection  of  8.  A.  Miller. 

ACTINOOBINUS   SOBRINUS,   n.   sp. 

Plate   Illy  Fig,  4,  azygous  side;  Fig.  5,  opposite  view. 

Species  below  medium  size.  Calyx  obpyramidal  one-half  wider 
than  high,  truncated  only  the  size  of  the  column,  most  rapidly 
spreading  toward  the  free  arms.  Ambulacral  openings  directed 
upward  and  not  visible  in  a  basal  view.  Kadial  ridges  strongly 
defined.  Interradial  areas  flattened  in  the  lower  part  and  de- 
pressed between  the  arms,  where  the  plates  unite  with  those  of 
the  vault.    Plates  convex. 

Basals  form  a  low  cup  three  times  as  wide  as  high.  First  pri- 
mary radials  wider  than  long,  three  hexagonal  and  two  heptag- 
onal.  Second  primary  radials  about  half  as  large  as  the  first, 
hexagonal,  wider  than  long.  Third  primary  radials  about  as  large 
as  the  second,  three  hexagonal,  two  heptagon  al,  axillary  and  sup- 
port on  each  upper  sloping  side  a  single  secondary  radial,  which 
is  axillary  and  supports,  on  each  upper  sloping  side,  a  single  ter- 
tiary radial,  which  gives  to  each  ray  four  arms.  There  are,  there- 
fore, twenty  arms  in  this  species. 

There  are  seven  plates  in  each  regular  interradial  area,  one  in 
the  first  range,  two  in  the  second  range,  two  in  the  third  range, 
and  two  in  the  fourth  range,  which  separate  the  tertiary  radials 
and  unite  with  the  plates  of  the  vault.  There  are  fourteen  plates 
in  the  azygous  area.  The  first  is  in  line  with  the  lower  part  of 
the  first  primary  radials,  and  rather  more  than  half  as  large  as 
one  of  them,  [t  is  followed  by  a  single  plate  in  the  second 
range  of  about  the  same  size.     Suppose  this  to  be  abnormal,  then 
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these  two  plates  woald  represent  the  first  plate,  as  usually  found 
in  this  genus,  and  the  two  plates  would  be  larger  than  a  first 
primary  radial  and  it  would  reduce  the  number  of  plates,  in  the 
azygous  area,  to  thirteen.  We  are  of  the  opinion  that  this  fea- 
ture is  abnormal  and  that  another  specimen  may  show  a  single 
plate  instead  of  two.  In  the  next  range  there  are  three  plates, 
in  the  next  four,  in  the  next  three,  and  in  the  next  two,  which 
separate  the  tertiary  radials  and  unite  with  the  plates  of  the 
vault. 

The  vault  is  depressed,  convex,  covered  with  polygonal  plates, 
and  bears  a  small  subcentral  proboscis.  The  ambulacral  openings 
are  directed  upward  and  visible  in  a  summit  view.  No  ovarian 
pores  discovered: 

This  species  is  a  cousin  of  A,  spectdbiliSf  above  described,  if 
not  nearer  related.  It  will  be  noticed  that  this  is  a  shorter  form, 
and  radial  ridges  more  prominent  than  in  A,  apectabilis,  but  such 
differences  are  not  of  specific  importance  when  the  arm  formulas 
are  the  same.  The  differences  between  the  two  that  may  be  of 
specific  value  are  these:  In  this  species  each  regular  interradial 
area  has  seven  plates,  two  of  which  connect  with  the  plates  of  the 
vault;  in  A,  spectabilis  npne  of  the  plates  in  the  regular  interadial 
areas  connect  with  the  vault,  and,  in  each  of  two  of  them,  there 
are  only  five  plates.  In  this  species,  supposing  the  division  of 
the  first  plate,  in  the  azygous  area,  to  be  normal,  there  are  thir- 
teen plates  in  the  azygous  area,  the  last  two  being  comparatively 
large  and  connecting  with  the  plates  of  the  vault;  in  A,  apecta' 
bills  there  are  sixteen  plates,  in  the  azygous  area,  only  one  of 
which  connects  with  the  plates  of  the  vault.  We  have  frequently 
found  as  much  difference,  in  the  number  of  interradials,  in  differ- 
ent specimens,  in  the  same  species,  as  we  find  in  these  two  spe- 
cies; but  not  under  the  same  circumstances.  It  is  the  difference 
in  the  number  of  plates,  coupled  with  the  fact  that  the  interradial 
areas  are  connected  with  the  vault  in  one  case,  and  not  in  the 
other,  that  we  are  inclined  to  think  is  of  specific  value.  There 
does  not  seem  to  be  anything  abnormal  about  our  specimens  ex- 
cept the  division  of  the  first  azygous  plate. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  A.  Albers. 
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AGTINOOBINUS  SUBSGITULUS,   IL   sp. 

Plate  III,  Fig.  6,  azygous  side;    Fig.   7,  opposite  view;    Fig.  8, 

summit. 

Species  above  mediam  size.  Calyx  obpyramidal,  nearly  as  loDg 
as  wide,  truncated  only  the  size  of  the  colomn,  most  rapidly 
spreading  near  the  free  arms.  Radial  ridges  well  defined  above 
the  first  primary  radials.  Icterradial  areas  concave  and  depressed 
between  the  arms  where  the  plates  unite  with  those  of  the  vault. 
Ambulacral  openings  directed  upward  and  not  visible  in  a  basal 
view.     Plates  slightly  convex.     Surface  granular. 

Basals  form  a  cup  about  twice  as  wide  as  high,  and  which  is 
much  constricted  in  the  middle  part.  First  primary  radials  longer 
than  wide,  three  hexagonal,  two  heptagonaL  Second  primary  rad- 
ials less  than  half  as  large  as  the  first,  hexagonal,  wider  than 
long.  Third  primary  radials  about  the  size  of  the  second,  three 
heptagonal,  two  hexagonal,  axillary,  and  support  on  each  upper 
sloping  side  a  single  secondary  radial,  which  is  axillary,  and  in 
each  of  four  of  the  lays  support  on  each  upper  sloping  side  two 
tertiary  radials,  which  gives  to  each  of  these  rays  four  arms.  In 
one  of  the  lateral  rays,  the  third  primary  radial  supports,  upon 
one  side,  an  axillary,  secondary  radial,  which  sapports  upon  each 
upper  side  two  tertiary  radials,  and,  upon  the  other  side,  a  sec- 
ondary radial  that  supports,  on  the  distal  side,  two  tertiary  radials, 
and,  upon  the  proximal  side,  an  axillary  teriiary  radial,  which 
bears  upon  each  upper  sloping  side  a  quaternary  radial,  which 
arrangement  gives  to  this  ray  five  arms.  There  are,  therefore, 
twenty-one  arms  in  this  speciea    The  arm  formula  is  4+5-|-4-|-4+4. 

The  regular  interradial  areas  connect  with  the  vault,  but  they 
differ  widely  from  each  other.  In  one  area  there  are  eleven  plates, 
in  another  ten,  in  another  nine  and  in  the  other  eight  Figure  7 
shows  one  area  with  eight  plates  and  the  other  with  eleven  plates. 
The  azygous  area  is  wide,  flattened,  and  contains  thirteen  plates. 
The  first  plate  is  in  line  with  the  first  primary  radials,  and  of  the 
same  size.  It  is  followed,  in  the  second  range,  by  two  plates;  in 
the  third  range,  by  five  plates;  in  the  fourth  range,  by  four  plates, 
anil,  in  the  fifth  range,  by  one  plate,  that  unites  with  the  plates 
of  the  vault. 
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The  vault  is  convex  and  covered  with  namerous,  more  or  less 
convex,  polygonal  plates.  It  bears  a  snbcentral  proboscis.  The 
arm  openings  are  directed  upward  and  are  visible  in  a  summit 
view.     No  ovarian  pores  discovered. 

This  is  the  first  twenty-one  armed  Actinocrinu8  ever  described 
from  the  Burlington  Group,  and  hence  there  is  no  necessity  for 
comparing  it  with  any  other  species.  Indeed,  it  is  so  far  removed 
from  all  other  species,  in  its  essential  structure,  that  it  would  be 
difficult  to  make  a  comparison  with  any  of  them. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

ACTINOCRINUS  SUBPULOHELLUS,    n.   Sp. 

Plate  III,  fig.  12,  azygous  side;   fig.  13,   opposite  view;  fig.  14, 

summH, 

Species  medium  or  below  medium  size.  Calyx  obpyramidal,  one- 
third  wider  than  high,  moderately  truncated  below,  pentagonal 
above,  in  transverse  section;  radial  ridges  sharp,  interradial  areas 
flattened.     Plates  convex  or  nodose. 

Basals  form  a  low  hexagonal  cup,  about  three  times  as  wide  as 
high.  The  sutures  are  beveled,  the  basals  are  expanded  below, 
and  the  sharp,  radial  ridges  are  extended  across  the  basals,  though 
not  prominent.  The  first  primary  radials  are  as  lonis:  as  wide, 
three  hexagonal,  two  heptagonal,  and  each  one  bears  a  central 
node.  Second  primary  radials  hexagonal,  about  two-thirds  as  large 
as  the  first,  wider  than  long.  Third  primary  radials  smaller  than 
the  second,  pentagonal*  axillary,  and  support,  on  each  upper  slop- 
ing side,  a  single  secondary  radial  which  bears  the  free  arms. 
There  are,  therefore,  ten  arms  in  this  species.  An  intersecondary 
plate  separates  each  pair  of  ambulacral  opentne:s  to  the  vault 

The  first  regular  interradials  are  rather  larger  than  the  second 
primary  radials,  slightly  convex,  not  nodose.  There  are  two  plates 
in  each  second  range  and  two  in  the  third  range  that  separate 
the  arm  openings  and  unite  with  the  plates  of  the  vault  The 
first  azygous  plate  is  in  line  with  the  first  primary  radials,  of 
about  the  same  size,  and  bears  a  central  node.  It  is  followed  by 
two  slightty  convex  plates,  in  the  second  range,  three  in  the  third 
range,  and  five  smaller  plates  in  the  fourth  range  that  separate 
the  ambulacral  openings  and  unite  with  the  plates  of  the  vault. 
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The  vault  is  only  moderately  convex,  covered  with  polygonal 
plates  and  bears  a  subcentral  proboscis. 

This  species  would  seem  to  be  more  nearly  related  to  AcUno- 
crintis  multiradiatus,  than  to  any  other  described  species,  but  it 
is  so  different  in  form  and  in  surface  ornamentation  that  no  oom- 
parison  is  necessary  to  distinguish  them. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

PHYSETOOBINUS   SAMPSOMI,  n.  Sp. 

Plate  I,  fig.  5,  azygous  side;  fig.  6,  opposite  view;  fig.  7,  summit. 

Species  medium  size.  Calyx  obconical,  rather  broadly  truncated 
below  and  stelliform,  as  seen  from  above,  in  consequence  of  the 
horizontal,  rigid  extension  of  the  five  radial  series.  The  abrupt, 
horizontal  extension  of  the  radial  series  commences  at  the  top  of 
the  third  primary  radials.     Plates  thick  and  nodose. 

Basal  plates  form  an  hexagonal  disc  four  times  as  wide  as  high, 
stand  upright  and  evenly  truncated  below.  The  first  primary 
radials  are  the  largest  plates  in  the  body,  about  as  long  as  wide, 
three  hexagonal,  two  heptagonal.  Second  primary  radials  about 
one-third  as  large  as  the  first  and  hexagonal.  Third  primary 
radials  about  half  as  large  as  the  second,  pentagonal,  axillary,  and 
support,  on  each  superior  side,  a  single  secondary  radial,  which  is 
axillary,  and  supports,  on  each  upper  side,  a  single  tertiary  radial, 
which  gives  to  each  ray  four  arms.  There  are,  therefore,  twenty 
arms  in  this  species. 

The  interradial  areas  all  connect  with  the  vault,  but  they  differ 
much  from  each  other.  The  first  plate  is  about  the  size  of  a 
second  primary  radial,  and  it  is  followed  by  two  smaller  plates,  in 
the  second  range.  In  one  of  the  areas  there  are  four  plates,  in 
the  third  range,  that  separate  the  radial  series  and  curve  over 
upon  the  vault,  where  they  unite  with  the  summit  plate&  In 
each  of  the  two  areas,  there  are  three  plates,  in  the  third  range, 
that  unite  with  the  plates  of  the  vault  In  the  other  area  there 
are  two  plates,  in  the  third  range,  that  are  followed  by  three 
plates,  in  the  fourth  rauge,  that  curve  over  and  unite  with  the 
plates  of  the  vault  In  the  azygous  area,  the  first  plate  is  in  line 
with  the  first  primary  radials  and  like  them,  except  somewhat 
smaller.    It   is  followed    by  two   plates,  in    the  second  range,  and 
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by  three  in  the  third  range,  one  of  which  is  elongated  and  curves 
over  80  as  to  unite  with  the  plates  of  the  vault.  There  are  two  plates, 
in  the  fourth  range,  even  with  the  superior  end  of  the  elongated 
plate  belonging  to  the  third  range,  that  unite  with  the  plates  of 
the  vault. 

The  vault  is  depressed,  convex,  and  covered  with  polygonal, 
slightly  convex  plates  of  very  unequal  size.  The  orifice  is  small 
and  subcentral. 

This  species  is  so  distinct  from  all  others  that  no  comparison 
with  any  of  them  is  necessary.  Heretofore,  there  has  never  been 
described  a  twenty- armed  species  of  Fhyseiocrintis,  except  Physe- 
tocriniis  copet,  which  is  far  removed  from  this  species,  in  all 
other  respects. 

Found  by  F.  A.  Sampson,  in  whose  honor  we  have  proposed 
the  specific  name,  in  the  Burlington  Group,  at  Sedalia,  Missouri, 
and  now  in  his  collection. 

DORYCBINUS   ALABAMENSIS,   n.   Sp. 

Mate  III,    fig.    15,    basal   view;   fig.    16,    summit   view;   fig.    17, 

azygous  side;  the  specimen  illustrated  is  a 

cast  from  the  chert. 

Species  medium  size,  calyx  and  vault  subequal,  outline  sub- 
spheroidal,  arms  directed  below  a  horizontal  line.  Calyx  basin- 
shaped,  rounded  below,  more  than  twice  as  wide  as  high. 
Ambulacral  openings  directed  horizontally  or  below  a  horizontal 
line  and  not  visible  in  a  basal  or  summit  view.  This  species  is 
founded  upon  a  very  perfect  cast  in  chert,  of  the  interior  of  the 
test,  and,  therefore,  does  not  show  the  surface  ornamentation,  or 
surface  character  of  the  plates  except  it  shows  the  existence  of 
radial  ridges,  by  the  radial  furrows  within  the  radial  plates. 

Basals  form  an  hexagonal  disc,  very  little  larger  than  the 
diameter  of  the  column,  with  a  strongly  marked  re-enlering  angle 
on  the  azygous  side.  First  primary  radials,  a  little  larger  than 
wide,  three  hexagonal,  two  heptagonal.  Second  primary  radials  a 
little  wider  than  long,  three  pentagonal,  two  hexagonal,  caused  by 
the  slight  truncation  of  some  of  the  angles,  by  the  plates,  in  the 
Second  interradial  ranges.  Third  primary  radials  about  the  size 
of  the  second,  three  hexagonal,  two  pentagonal,  axillary  and  sup- 
porting, upon  each   superior  sloping  side,    two    secondary   radials, 
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the  last  beiDg  axillary  and  sapporting,  apon  each  oater  slopisg 
side,  a  free  arm,  which  gives  to  each  ray  foar  arms.  There  are, 
therefore,  twenty  arms  in  this  species. 

In  each  r^alar  interadial  area  there  are  five  plates;  one,  followed 
by  two  in  the  second  range,  and  two  in  the  third  range,  which 
widely  separate  the  arms  and  nnite  with  the  plates  of  the  vault. 
In  one  area,  however,  the  first  plate  is  divided  horizontally,  so  as 
to  give  the  area  six  plates,  which  may  or  may  not  be  abnormal. 
The  azygons  area  is  wide  and  the  plates  of  the  calyx  graduate 
into  those  of  the  vanlt,  withoat  any  distinct  line  of  separation. 
The  first  plate  is  in  line  with  the  first  primary  radials  and  folly 
as  large  as  either  of  them.  It  is  followed  by  three  plates,  in  the 
second  range,  the  middle  one  being  the  smallest.  There  are  fonr 
plates  in  the  third  range  and  four  in  the  fourth  range,  the  latter 
being  of  unequal  size  and  forming  an  irregular  range.  Some  of 
the  plates,  in  the  fifth  range,  abut  upon  the  plates  that  sur- 
roucd  the  azygous  orifice,  which  is  situated  upon  the  side,  below 
the  summit  of  the  vault 

The  vault  is  highly  convex  and  has  greater  capacity  than  the 
calyx  itself.  There  is  a  very  large  subcentral  plate  surrounded  by 
eight  plates,  four  of  which  are  lai^e,  two  are  medium  size,  and 
the  other  two  are  smaller  and  abut  upon  the  azygous  orifice.  The 
cast  shows  a  pit  in  each  of  the  four  large  plates,  and  in  the  in- 
terambulacral  plates  below,  but  there  are  none,  in  the  ambulacral 
plates.  There  is^  also  a  pit  subcentrally  where  the  large  subcen- 
tral plate  rested.  Probably  these  pits  indicate  spine-bearing 
plates. 

This  species  bears  little  or  no  resemblance  to  any  twenty-armed 
species  heretofore  described,  and  the  test,  if  ever  discovered,  can 
probable  be  identified.  At  least,  the  test  is  as  likely  to  be  iden- 
tified from  the  cast  as  the  cast  would  have  been  from  the  test,  if 
we  had  described  the  teet  instead  of  the  cast.  Twenty-armed 
species  prevail,  in  the  Keokuk  Group,  over  other  forms, 
and  twelve  and  sixteen-armed  species  prevail  in  the  Burlington 
Group,  over  other  forms.  The  general  form  of  this  species  is 
more  like  the  prevailing  forms  in  the  Keokuk,  than  the  prevailing 
forms  in  the  Burlington,  and  without  having  examined  the  rodts 
from  which  it  was  collected,  we  suppose  it  was  from  the  KecAuk 
Groups 
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Found  at  a  place  called  Chert  Hill,  in  Alabama,  supposed  to 
be  of  the  a^e  of  the  Keokuk  Group,  and  now  in  the  collection  of 
Charles  L.  Faber. 

DORYOBINUB  8AMP80NI,   n.   Sp. 

Plate  III,  Fig.  20^  azygotis  aide;  Fig.   21,   opposite  view;  Fig, 
22,  summit,  part  of  the  spines  are  broken  off- 

Species  above  medium  size.  Body  somewhat  urn-shaped,  base 
expanded,  subcylindrical  from  the  base  of  the  third  primary 
radials,  and  then  abruptly  expanded  horizontally  to  the  free  arms, 
where  the  body  has  a  subpentagonal  outline,  and  above  which  the 
vault  is  perpendicularly  elevated,  preserving  the  subpentagonal 
outline  a  distance  nearly  equal  to  the  height  of  the  calyx  and 
having  a  nearly  flat  summit.  The  expansion  of  the- calyx  from  the 
basals  to  the  third  radials  is  less  than  the  expansion  of  the 
base  itself.  The  plates  are  convex  or  tumid.  Ambulacral  open- 
ings directed  horizontally  and  not  visible  in  a  basal  or  summit 
view. 

Basals  the  largest  plate  in  the  body,  constricted  in  the  superior 
part  and  broadly  flanged  below.  The  ibottom  is  concave,  and 
columnar  canal  small.  First  primary  radials  a  little  wider  than 
long,  each  one  bears  a  transverse  central  node,  three  hexagonal, 
two  heptagonal.  Second  and  third  primary  radials  together  very 
little  more  than  half  as  large  as  the  first.  Second  primary  radials 
quadrangular,  two  or  three  times  as  wide  as  high.  Third  primary 
radials  about  the  size  of  the  second,  three  hexagonal,  two  penta- 
gonial,  curved  outward,  axillary,  and,  in  the  ray  on  each  side  of 
the  azygous  area  bear  a  single  secondary  radial,  on  each  outward 
sloping  side,  which  is  directed  horizontally  and  bears  upon  each 
outward  sloping  side  a  single  tertiary  radial  which  gives  to  each 
of  these  rays  four  arms.  In  the  ray  opposite  the  azygous  area, 
the  third  primary  radial  bears  upon  one  outward  side  two  secondary 
radials  and  upon  the  other  an  axillary  secondary  radial,  which  sup- 
ports upon  each  outward  side  a  single  tertiary  radial,  which  gives 
to  this  ray  three  arms.  In  each  of  the  lateral  rays,  the  third 
primary  radial  bears  upon  each  superior,  outward  sloping  side  two 
secondary  radials,  which  gives  to  each  of  these  two  arms.  There 
are,  therefore,  fifteen  arms  in  this  specie&  The  arm  formula 
is  4  +  2  +  3  +  2  +  4. 
—3 
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The  regular  interradial  areas  are  elongated,  uneqaal,  and  con- 
nected with  the  vault  In  one  area  there  are  two  plates,  one, 
followed  by  an  elongated  plate  that  connects  with  the  vault.  In 
another  area  there  are  four  plates,  one,  followed  by  two  plates  in 
the  second  range,  and  an  elongated  plate  that  connects  with  the 
vault,  in  the  third  range.  In  each  of  the  other  two  areas  there 
are  three  plates,  one,  followed  by  two  in  the  second  range,  that 
connect  with  the  plates  of  the  vault.  The  interradial  areas  are 
depressed  below  the  radials,  which  gives  the  subpentagonal  out- 
line to  the  body.  The  azygous  area  is  nearly  perpendicular  from 
the  constriction  of  the  basals  to  the  orifice,  with  a  central  longi- 
tudinal, convex  ridge.  The  first  azygous  plate  is  in  line  with  the 
first  primary  radials,  larger  than  either  one  of  them,  and  bears  a 
transverse  central  node.  It  is  followed,  in  the  second  range,  by 
three  plates,  the  middle  one  being  the  largest  and  most  convex. 
The  middle  one  is  followed  by  two  large  nodose  plates,  the  last 
one  of  which  abuts  upon  the  azygous  orifice.  The  plates  upon 
each  side  of  the  longitudinal  central  ridge,  formed  by  these  no- 
dose plates  above  the  second  range,  a^e  small  and  depressed.  On 
one  side,  below  the  plates  surrounding  the  orifice,  there  are  three 
plates  and  on  the  other  four.  The  azygous  orifice  is  surrounded 
by  five  plates  and  is  situated  below  the  level  of  the  horizontally 
extended  spines  belonging  to  the  vault 

The  vault  is  elevated  above  the  ambulacral  openings  so  that  a 
transverse  section  is  subpentagonal,  but  it  is  stellate,  as  seen  from 
above,  by  reason  of  a  very  large  plate  above  each  radial  series' 
terminating  4n  a  large  spine,  directed  horizontally.  In  each  of  the 
lateral  rays  a  large  elongated  plate  separates  the  small  ambulacral 
openings  and  extends  to  the  inferior  side  of  the  spinous  plate 
In  the  other  rays  an  elongated  plate  occupies  the  same  position, 
and  laterally  there  are  two  plates  extending  to  the  spinous  plate, 
the  lower  ones  separating  the  ambulacral  openings.  The  vault  is 
nearly  flat  on  the  top,  where  it  is  covered  by  a  few  convex  plates 
and  a  large  central  spinous  plate.  There  are,  therefore,  six  plates 
that  terminate  in  spines,  one  central  and  directed  upward  and  one 
over  each  radial  series  directed  horizontally.  Each  spine  is  ab- 
ruptly contracted  or  constricted,  in  the  middle  part,  and  then 
extends  without  tapering  until  it  approaches  the  point.  The  point 
is  broken  o£F  from  each  of  the  spines,  in  our  specimen,  but  one 
of  them  is  evidently  nearly  complete,  as  shown  in  the  illustration. 
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There  are  two  large,  elongated  plates  in  each  interambalaoral 
area,  followed  by  two  large  plates,  that  separate  the  spine-beariDg 
plates  and  curve  over  apon  the  Taolt.  The  central  spine-bearing 
plate  is  sarrounded  by  a  circle  of  eleven  plates,  which  nearly  cover 
the  summit 

There  has  never  been  bat  one  fifteen-armed  species  described 
from  the  Burlington  Group,  and  it  has  no  resemblance  to  this 
one,  and  no  comparison  is  therefore  necessary  to  distinguish  it 
In  general  form  it  bears  some  resemblance  to  D.  intermeditis  and 
D.  miasauriensiSf  but  it  is  so  widely  different^  without  resorting 
to  the  arm  formula,  that  they  cannot  be  mistaken  for  each  other. 
D.  intermedins  is  a  nineteen-armed  species,  and  D.  miasauriensis 
a  twelve- armed  species. 

Found  by  F.  A.  Sampson,  in  whose  honor  we  have  proposed 
the  specific  name,  in  the  Burlington  Group,  at  Sedalia,  Missouri, 
and  now  in  his  collection. 


DOBTCBINUS  FABEBI,  IL  Sp. 

Plate  /,  Fig.  8,    azygous    side;   Fig.  P,  opposite   view;  Fig.  10, 

summit,  pari  of  the  spines  are  broken  off. 

Species  small.  Calyx  obpyramidal,  from  two  to  two  and  a  half 
times  as  wide  as  high,  truncated  and  flanged  at  the  base.  Badial 
ridges  angular.  Surface  granular.  Sutures  not  beveled.  Oolumn 
quite  small. 

Basals  form  a  short  subhexagonal  disc,  two  and  a  half  times  as 
wide  as  the  diameter  of  the  column,  the  upper  part  being  con- 
stricted and  the  lower  part  having  a  moderately  concave  depres- 
sion, for  the  attachment  of  the  column.  First  primary  radials,  the 
largest  plates  in  the  calyx,  longitudinally  angular  in  the  middle, 
a  little  wider  than  long,  three  hexagonal,  two  heptagonal.  Second 
primary  radials  about  one-third  as  large  as  the  first,  quadrangu- 
lar, and  from  two  to  t^o  and  a  half  times  as  wide  as  long.  Third 
primary  radials  about  one- half  larger  than  the  second,  pentagonal, 
axillary,  and,  in  four  of  the  rays,  support  on  each  upper  sloping 
side  a  single,  secondary  radial,  which  gives  to  each  of  these  rays 
two  arm  openings  to  the  vault.  In  the  ray,  on  the  right  of  the 
azygous  area,  the  third  primary  radial  bears  upon  the  distal  side 
two  secondary  radials  and  upon  the  proximal  side  a  single  second- 
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ary  radial,  which  is  axillary  and  supports,  apon  each  upper  slop- 
ing side,  a  single  tertiary  radial,  which  arrangement  gives  to  this 
ray  three  arm  openings  to  the  vanlt.  There  are,  therefore,  eleven 
arm  openings  to  the  vault  in  this  species. 

In  each  regular  interradial  area  there  is  one  lar|i;e,  flat  plate, 
followed  by  two  narrow,  elongated  ones  that  unite  with  the  plates 
of  the  vault  The  first  azygous  plate  is  in  line  with  the  first 
primary  radials  and  about  as  large  as  the  smaller  ona  It  is  fol- 
lowed by  three  plates  in  the  second  range,  the  middle  one  being 
the  largest.  There  are  four  plates  in  the  third  range,  and  one  of 
the  middle  ones  extends  up  to  the  azygous  orifice  and  is  trun- 
cated by  it 

The  vault  is  somewhat  elevated  over  the  ambulaoral  orifices 
and  depressed  convex  centrally.  The  largest  plate  is  subcentral, 
on  the  azygous  side,  and  bears  a  long,  robust  spina  Each  plate 
over  a  junction  of  the  ambulacral  canals  bears  a  long  spine. 
Otherwise  the  plates  covering  the  vault  are  plane  or  slightly  con- 
vex. Nine  plates  abut  upon  the  subcentral,  spine-bearing  plate, 
two  of  which  are  truncated  by  the  azygous  orifice.  Four  plates 
only  abut  upon  the  minute  azygous  orifice,  which  is  situated  on  a 
bulbous  elevation,  about  on  a  level  with  the  summit  of  the  vault, 
and  opens  out  horizontally. 

This  is  the  first  eleven-armed  Dorycrinus  ever  described,  and 
hence  it  is  distinguished,  by  that  character  alone,  from  all  other 
species.  The  six  spinous  plates  on  the  vault  and  plane  surfoce  of 
the  other  plates  will  distinguish  it  again  from  £>.  unicornis.  It 
will  also  be  distinguished  from  that  species  by  the  two  plates  in 
the  second  range,  in  each  regular  interradial  area.  And  again, 
by  the  third  range  of  plates,  in  the  azygous  area,  and,  again,  by 
the  fact  that,  in  that  species,  there  are  numerous  small  plates 
surrounding  the  azygous  orifice,  while,  in  this,  five  plates  consti- 
tute the  azygous  bulb  and  four  of  these  abut  upon  the  orifice. 
The  surface  of  the  plates,  too,  in  the  calyx  of  that  species  bears 
short  spines  or  the  plates  are  very  tumid,  while,  in  this,  the  plates 
are  plane  with  the  exception  of  the  angular  radial  ridges.  Dory- 
crinus  unicornis  has  a  wide  range.  We  have  examined  it  from 
various  localities,  in  Iowa,  from  Adams  county,  Illinois,  and  from 
Sedalia,  Blackwater  and  other  places  in  Missouri,  and  the  differ- 
ences shown  by  the  specimens  from  these  distant  localities  are 
very  slight,  and  usually  consist  in    the    character    of    the    plates. 
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which  di£Fer  in  their  convexity,  some  having  cuneiform  spines  on 
the  larger  plates,  and  others  having  a  plate  here  or  there  with  a 
sharp  spine.  We  have  examined  specimens  varying  from  an 
eighth  of  an  inch  to  an  inch  and  a  half  in  diameter,  possessing, 
in  every  respect,  the  same  substantial  characters.  Occasionally 
there  is  an  increase  in  the  number  of  plates,  in  the  interradial  or 
azygous  areas  or  on  the  vault,  from  the  normal  number,  but  the 
radial  plates  and  twelve  ambulacral  openings  are  features  that 
remain  unchanged. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
iu  the  collection  of  Charles  L.  Faber,  in  whose  honor  the  spe- 
cific name  is  proposed. 

AMPHOBAOBINUB  JESSIES,   n.   sp. 

Plate  III,    Fig.   18,    azygoua  aide,  the  txiuU  retains  part  of  the 

matrix,    hence   the  transverse  truncation  of  the 

figure;  Fig.  19,  basal  view. 

Species  rather  below  medium  size.  Calyx  bowl- shaped,  some- 
what broadly  truncated  or  flattened  below,  and  subpentagonal  in 
transverse  section  above,  nearly  twice  as  wide  as  high.  Badial 
ridges  defined  from  the  center  of  the  first  radial  upward,  and  be- 
coming stronger  as  the  arms  are  approached.  Plates  convex  and 
more  or  less  pyramidal. 

Basals  form  an  hexagonal  disc,  with  re-entering  angles,  about 
one-third  wider  than  the  diameter  of  the  column,  which  attached 
in  a  moderately  concave  depression.  First  radials  longer  than 
wide,  and  abruptly  curve  upward  from  the  central,  angular,  com- 
mencement of  the  radial  ridges,  three  hexagonal,  two  heptagonal. 
Second  radials  about  two-thirds  as  large  as  the  first,  wider  than 
long,  hexagonal.  Third  primary  radials  short,  much  smaller  than 
the  second,  pentagonal,  axillary,  and  support  on  each  upper  slop- 
ing side  a  single  small  secondary  radial,  which  is  axillary,  and 
supports  upon  each  superior  sloping  side  a  free  arm.  The  sec- 
ondary radials  and  arms  are  directed  nearly  horizontally.  There 
are  four  arms  to  each  ray,  or  twenty  arms  belonging  to  this 
species.    The  arms  are  very  small  and  round  on  the  lower  side. 

The  interradial  areas  curve  over  upon  the  vault  so  as  to  leave 
the  radial  series  standinsc  out  prominently.  There  are  three  regu- 
lar interradials  in  each  area.    The  first  one  is  larger  than  a  sec- 
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ond  primary  radial,  and  is  followed  by  two  plates  in  the  second 
range  that  connect  with  the  plates  of  the  vault  The  first  azyn^ns 
plate  is  in  line  with  the  first  primary  radials  and  somewhat  smaller. 
It  is  followed  by  two  plates  in  the  second  range,  and  by  three  in 
the  third  range,  that  connect  with  the  plates  of  the  vault 

The  vault  is  depressed  convex  and  bears  a  subcentral  proboscis, 
but  the  matrix  adheres,  in  our  specimens,  so  as  to  prevent  a  full 
description  of  it. 

This  species  is  so  different  from  all  others  that  have  been  de- 
scribed that  no  comparison  is  necess&ry. 

Found  by  Miss  Jessie  Blair,  in  whose  honor  we  have  proposed 
the  specific  name,  in  the  Choteau  limestone,  at  Sedalia,  Missouri, 
and  now  in  the  collection  of  S.  A.  Miller. 

BATOOBINUS   NODOSiLBIUS,   n.   sp. 

Plate  r,  Fig.    11,    side  view,    with    azygotis   area  on   the  right; 

Fiq,  12,  aummit  view. 

Species  medium  or  t)elow  medium  size,  biturbinate.  Calyx  ob- 
conoidal,  in  the  lower  part,  and  spreading,  nearly  horizontally,  in 
the  superior  part,  truncated  at  the  base;  about  twice  as  wide  as 
high;  arm  openings  directed  horizontally;  plates  convex,  the  larger 
ones  tumid;  surface  granular. 

Basals  form  a  low  cup  or  hexagonal  disc,  with  slight  re-enter- 
ing angles,  about  twice  as  wide  as  the  diameter  of  the  column. 
It  is  constricted,  in  the  upper  part,  and  the  plates  extend  a  little 
below  the  point  of  columnar  attachment.  First  radials  tuniid, 
about  one-half  wider  than  high,  three  hexagonal,  two  heptagonal. 
Second  primary  radials  short,  quadrangular,  three  or  four  times 
as  wide  aa  long.  Third  primary  radials  about  twice  as  lai^e  as 
the  second,  pentagonal,  axillary,  and  in  each  lateral  ray,  and,  in 
the  ray  on  each  side  of  the  azygous  area,  bear,  upon  each  upper 
sloping  side,  two  secondary  radials.  The  second  secondary  radials 
are  axillary,  and,  in  each  of  the  lateral  rays,  bear,  upon  each  su- 
perior sloping  side,  two  tertiary  radials,  which  gives  to  each  of 
these  rays  four  arms.  The  proximal  sides  of  the  secondary  radials, 
ia  each  ray  adjoining  the  azygous  area,  bear  two  tertiary  radials, 
and  the  distal  sides  bear  a  single  tertiary  radial,  which  is  axillary, 
and  supports,  upon  one  side,  a  single  quaternary  plate,  and,  upon 
the  other,  two  quaternary  plates,  which  arrangement  gives  to  each 
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of  these  rays  six  arms.  In  the  ray  opposite  the  azygous  area,  the 
third  primary  radial  bears,  upon  one  side,  four  secondary  radials, 
and  upon  the  other,  two,  the  last  being  axillary,  and  supporting, 
upon  each  upper  sloping  side,  two  tertiary  radials,  which  gives  to 
this  ray  three  arms.  There  are,  therefore,  twenty- three  arms  in 
this  species.     The  arm  formula  is  6+4+3+4+6. 

In  each  regular  interradial  area  there  is  a  large  tumid  plate, 
and,  in  two  of  the  areas,  it  is  followed  by  a  very  small  plate. 
The  azygous  area  contains  only  four  plates.  The  first  one  is  in 
line  with  the  first  primary  radials  and  quite  as  large  as  either  of 
them.  It  is  followed  by  three  plates,  the  middle  one  being  the 
largest,  and  cut  off  from  the  plates  of  the  vault  by  the  union  of 
the  quaternary  radials  above  it. 

The  vault  is  highly  convex  and  covered  with  numerous  polyg- 
onal, nodose  plates.    It  bears  a  subcentral  proboscis. 

This  species  differs,  in  general  outline,  and  in  the  surface  of 
the  plates,  from  B,  suhaequalis  of  McOhesney,  which  has  ihree 
regular  interradials  in  each  area  and  seven  or  eight  irregularly 
arranged  plates,  in  the  azygoaa  area,  beside  th.  arm  formnla.  in 
that  species,  is  6+4+4+4+5.  The  two  species  have  so  little  re- 
semblance to  each  other,  though  they  have  the  same  number  of 
arms,  that  no  further  comparison  is  necessary.  This  species  has 
even  less  resemblance  to  B.  piatillus  of  Meek  &  Worthfn,  which 
has  four  regular  interradials  and  seven  or  eight  azygous  plates 
and  the  arm  formula  of  5+4+4+5+5.  These  are  the  only  twenty- 
three  armed  species,  that  have  been  described  from  the  Burling- 
ton group,  and  our  species  cannot  be  mistaken  for  any  other. 

Found  in  the  Burlington  Group,  of  Adams  county,  Illinois,  and 
now  in  the  collection  of  Charles  L.  Faber. 

BATOOBINUB  LEVIS,   n.    sp. 

Plate  /,  Fig.  13,  basal   view;   Fig.    14,    azygous   aide;   Fig.    15, 

summit  view. 

Species  medium  or  below  medium  size,  calyx  somewhat  obco- 
noidal,  rounded  below,  broadly  constricted  in  the  middle  and  more 
or  less  quinquelobate  when  seen  from  above,  caused  by  the  de- 
pression, at  the  interradial  areas.  There  is  considerable  variation 
of  the  forms  in  different  specimens.  Surface  of  the  plates,  plane 
and  smooth,  those  of  the  vault  sometimes  slightly  convex. 
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Basals  form  a  low  cup  having  a  round,  hemispherical  depresaion 
below  for  the  attachment  of  the  column.  In  some  specimens  the 
lower  part  of  the  cup  is  rounded  into  the  columnar  depression, 
and  upward  from  it,  in  others,  there  is  more  or  less  an^i^larity. 
The  cup  at  the  top  is  about  twice  the  diameter  of  the  column. 
First  radials  the  largest  plates  in  the  body,  a  little  wider  than 
long,  three  hexagonal,  two  heptagonal.  Second  radials  small, 
quadrangular,  three  or  four  times  as  wide  as  long.  Third  radials 
very  little  larger  than  the  second,  pentagonal,  axillary  and  bear 
upon  each  superior  sloping  side,  in  four  of  the  rays,  two  second- 
ary radials,  the  last  ones  being  axillary  and  supporting  on  each 
upper  side  two  tertiary  radials,  which  gives  to  each  of  these  rays 
four  arms  and  four  ambulacral  openings  to  the  vault  In  the  ray 
opposite  to  the  azygons  area,  the  third  primary  radial  bears 
upon  each  superior  sloping  side  three  secondary  radials  which 
gives  to  this  ray  two  arms.  There  are,  therefore,  eighteen  arms 
and  eighteen  ambulacral  openings  to  the  vault  in  this  species. 
The  arm  formula  is  4  +  4  +  2  +  4  +  4,  and  there  is  no  variation 
among  the  specimens  examined. 

'  There  are  three  regular  interradials  in  each  area,  one  followed 
by  two  more  or  less  elongated  plates  in  the  second  range,  which 
are  cut  ofF  from  the  plates  of  the  vault  by  the  union  of  the  last 
radials.  The  first  one  is  in  line  with  the  first  primary  radials  and 
nearly  as  large.  It  is  followed  by  three  subequal  plates,  in  the 
second  range,  and  by  three  plates,  very  unequal  in  size,  in  the 
third  range.  Above  these,  in  the  fourth  range,  there  are  two 
elongated  plates  that  connect  with  the  plates  of  the  vault. 

The  vault  is  only  moderately  convex,  except  near  the  azygous 
orifice,  where  it  is  elevated  more  abruptly.  It  is  depressed 
toward  the  margin,  in  the  interradial  areas.  It  is  covered  with 
smooth  plates,  some  of  which  are  convex.  There  is  no  proboscis, 
though  the  azygous  orifice  is  somewhat  elevated  subcentrally. 
The  ambulacral  openings  are  directed  upward,  at  an  angle  of 
about  forty  five  degrees,  and  are  seen  in  a  summit  view,  but  are 
not  visible  in  a  basal  view  of  the  calyx.  No  ovarian  pores  dis- 
covered. 

This  species  bears  little  or  no  resemblance  in  general  form  or 
surface  features  to  any  other  eij<hteen-armed  described  species 
and  cannot  be  mistaken  for  any  of  them.  In  form  and  absence  of 
surface  ornamentation  and  position  of  the    azygous  orifice,    it   re- 


25 

sembles  Batocrinus  hageri,  McChesney.  That  species,  however, 
has  tweuty  arms,  four  in  each  radial  series,  while  this  has  only 
eighteen,  or  two  only,  in  the  ray  opposite  to  tbe  azygous  area, 
and  this  feature  alone  is  sufficient  to  distinguish  the  species.  There 
are  minor  differences  in  the  regular  and  azygous  areas. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  A  Albers,  S.  A.  Miller  and  Wm.  F.  E.  Gurley. 
The  specimen  illustrated  is  from  the  collection  of  Mr.  Albers. 

BATOOBINUS   ENODIS,   n.   sp. 

Plate  J,  Fig.  16,   basal    view;    Fig.    17,  azygous   side;    Fig.  18, 

summit  view. 

Species  variable  in  size  and  in  form,  one  of  the  specimens  ex- 
amined has  a  diameter  little  more  than  half  that  of  the  one  illus- 
trated. Calyx  and  vault  subequal  in  size,  and  much  alike  in  form. 
Calyx  saucer-shaped,  rapidly  expanding  from  the  column  to  the 
arms.  Ambulacral  openings  directed  upward  at  an  angle  of  about 
forty-five  degrees,  and  not  visible  from  a  basal  view.  Surface  of 
the  plates  plane  and  smooth,  some  of  those  on  the  vault  some- 
times slightly  convex. 

Basals  form  a  low,  concave,  hexagonal  disc,  with  obscure  reen- 
tering angles,  having  a  round,  hemispherical  depression  for  the 
attachment  of  the  column,  and  about  one  and  a  half  times  the 
diameter  of  the  column.  First  primary  radials  nearly  twice  as 
wide  as  long,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  about  half  as  large  as  the  first,  quadrangular,  and  two  or 
two  and  a  half  times  as  wide  as  long.  Third  primary  radials 
somewhat  smaller  than  the  first,  twice  as  wide  as  long,  three  hex- 
agonal, two  pentagonal,  axillary,  and  in  one  of  the  lateral  rays, 
on  each  side,  and  in  the  ray  opposite  the  azygous  area,  support 
on  each  superior  lateral  side,  two  secondary  radials,  the  last  ones 
being  axillary  and  supporting  on  each  upper  side  two  tertiary  ra- 
dials, which  gives  to  each  of  these  three  rays  four  arms  and  four 
ambulacral  openings  to  the  vault.  In  the  ray  on  the  right  of  the 
azygous  area,  the  third  primary  radial  bears  upon  the  distal  side 
two  secondary  radials,  the  last  one  being  axillary  and  supporting, 
on  the  distal  side,  two  tertiary  radials,  and,  on  the  proximal  side, 
one  tertiary  radial,  which  is  axillary  and  supports  upon  each 
upper  side  a  quaternary  radial;  and  bears  upon  the  proximal  side 
-4 
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one  secondary  radial,  which  is  axillary  and  supports,  on  the  distal 
side,  three  tertiary  radials,  and,  upon  the  proximal  side,  two  ter- 
tiary ladials,  the  last  being  axillary  and  supporting,  on  each 
upper  sloping  side,  two  quaternary  radials,  which  arrangement 
gives  to  this  ray  six  arms.  la  the  ray  on  the  left  of  the  azygous 
area,  the  third  primary  radial  bears,  upon  the  distal  side,  two  sec 
ondary  radials,  the  last  being  axillary  and  supporting,  upon  each 
upper  sloping  side,  two  tertiary  radials,  and  bears  upon  the  prox- 
imal side  one  secondary  radial,  which  is  axillary  and  supports 
upon  the  distal  side  two  tertiary  radials,  and  upon  the  proximal 
side  a  single  tertiary  radial,  which  is  axillary  and  supports  on 
each  superior  side  two  quaternary  radials,  which  arrangement 
gives  to  this  ray  five  arms.  There  are,  therefore,  twenty-three 
arms  and  twenty-three  ambulacral  openings  to  the  vault  in  this 
species.    The  arm  formula  is  6+4+4+4+5. 

All  of  the  interradial  areas  are  cut  ofF  from  the  vault.  In  one 
of  the  regular  interradial  areas  there  are  two  plates,  one  follow- 
ing the  other.  In  another  area  there  are  four  platee,  one  followed 
by  two,  in  the  second  range,  and  one  in  third.  In  each  of  the 
other  two  areas  there  are  three  plates,  one  followed  by  two,  in 
the  second  range.  This  is  the  structure  of  the  type  specimen, 
but  other  specimens  may  show  some  differences  in  the  regular 
areas.  In  the  azygous  area  there  are  seven  plates.  The  first 
plate  is  in  line  with  the  first  primary  radials,  but  not  near  as 
wide,  though  somewhat  longer.  It  is  followed  by  three  rather 
large  subequal  plates,  in  the  second  range,  and  these  by  three,  in 
the  third  range,  the  middle  one  of  which  is  quite  large  and  the 
lateral  ones  small.  This  area  is  entirely  cut  off  from  the  vault 
by  the  union  of  the  quaternary  radials. 

The  vault  is  highly  convex,  or  subconoidal,  and  covered  with 
smooth,  polygonal  plates.  The  azygous  orifice  is  subcentral  and 
elevated  above  the  surrounding  summit,  but  there  is  no  proboscis. 
The  ambulacral  openings  are  visible  in  a  summit  view.  No  ova- 
rian pores  discovered. 

This  species  bears  little  or  no  resemblance  to  any  other  twenty- 
three  armed  species  that  has  been  described,  either  in  general 
form  or  surface  features,  and  cannot  be  mistaken  for  any  of  them. 
In  its  smooth  surface  it  resembles  B,  dodecadaciylus,  B,  roiun^ 
duSj  B.  oblatus,  B.  hageriy  B,  levis,  and  other  species  herein 
described,  though    otherwise    its    eflBnities  would    seem  to  be  with 


27 

B.  rotundus  and  B,  oblatus.  Id  form  it  appioaches  B.  rotundus^ 
but  that  species  has  twenty-one  ambulacral  openings  to  the  vanlt, 
as  follows:  5+4+4+4+4,  while  this  species  has  twenty-three,  as 
follows:  6+4+4+4+5.  They  also  differ  in  the  regular  and  azy- 
goas  areas.  It  differs  in  form  from  B,  oblatus,  which  has  twen- 
ty two  arms,  as  follows:  5+4+4+4+5,  and  it  differs  in  the  azy- 
gous  and  interradial  areas.  There  is  no  reason  why  it  should  be 
mistaken  for  either  of  these  species.  B.  rolundus  is  the  prevail- 
ing form  in  Missouri,  where  this  species  is  yet  unknown;  while 
B,  oblatus  is  the  prevailing  form  in  Iowa  and  some  localities  in 
Illinois,  where  B.  rotundus  ^Iso  occurs,  and  where  this  species  is 
also  found. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa.  The 
type  is  from  the  collection  of  8.  A.  Miller;  other ,  specimens  are 
in  the  collection  of  A.  Albers. 


BATOCBINUS  COMPLANUTUS,   n.   sp. 

Plate  /,  Fig.  19,  azygoua  side;  Fig.  20^  opposite  view. 

Species  variable  from  below  to  above  medium  size.  We  have 
specimens  smaller  and  others  larger  than  the  one  illustrated. 
Vault  smaller  than  the  calyx.  Calyx  obconoidal,  rapidly  expanding 
from  the  column  to  the  arms.  Ambulacral  openings  directed 
above  an  horizontal  line  and  not  visible,  in  a  basal  view.  Surface 
of  the  plates  plain  and  smooth,  some  of  them  on  the  vault,  some- 
times slightly  convex. 

Basals  form  a  low,  hexagonal  cup,  with  re-entering  angles  and 
having  a  round,  hemispherical  depression  for  the  attachment  of 
the  column.  The  cup  is  a  little  more  than  twice  the  diameter  of 
the  column.  First  primary  radials  one-half  wider  than  long,  three 
hexagonal,  two  heptagonal.  Second  primary  radials  about  one- 
third  as  large  as  the  first,  quadrangular,  and  about  twice  as  wide 
as  long.  Third  primary  radials  a  little  larger  than  the  second, 
four  hexagonal,  one  pentagonal,  axillary,  and  in  four  of  the  rays 
bear,  upon  each  superior  sloping  side,  two  secondary  radials, 
the  last  of  which  are  axillary  and  bear  upon  each  upper  sloping 
side  two  tertiary  radials,  which  arrangement  gives  to  each  of 
these  rays  four  arms  and  four  ambulacral  openings  to  the  vault. 
In  the  ray  opposite    the    azygous    area    the    third  primary  radial 
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supports  on  one  upper  sloping  side  three  secondary  radials  and 
upon  the  other  two  secondary  radials,  the  last  one  being  axillary 
and  supporting  upon  each  upper  side  two  tertiary  radials,  which 
arrangement  gives  to  this  ray  three  arms.  There  are,  therefore, 
nineteen  arms  and  nineteen  ambulacral  openings  to  the  vault  in 
this  species.     The  arm  formula  is  4+4+3+4+4. 

All  of  the  interradial  areas  are  cut  o£F  from  the  vault.  In  each 
of  the  regular  interradial  areas  there  are  three  plates,  one,  fol- 
lowed by  two  in  the  second  range.  In  each  of  the  other  two 
regular  interradial  areas  there  are  four  plates,  one,  followed  by 
two  in  the  second  range  and  by  one  in  the  third  range.  In  the 
azygous  area  there  are  eleven  plates.  The  first  plate  is  in  line 
with  the  first  primary  radials  and  nearly  as  large.  It  is  followed 
by  three  plates  in  the  second  range,  four  in  the  third  range,  two 
in  the  fourth  range  and  one  in  the  fifth  range,  which  is  cut  off 
from  the  vault  by  the  union  of  the  second  tertiary  radials. 

Vault  highly  convex  or  obconoidal,  covered  with  smooth  polygo- 
nal plates,  and  bearing  a  subcentral  proboscis.  The  ambulacral 
openings  are  visible  in  a  summit  view.  No  ovarian  pores  dis- 
covered. 

This  species  bears  little  or  no  resemblance  in  general  form  or 
surface  features  to  either  B,  attenuaius  or  B.  noduloaus^  the  other 
two  nineteen-armed  species  heretofore  described  from  the  Burling- 
ton Group,  and  cannot  be  mistaken  for  either  of  them.  In  its 
smooth  surface  and  general  form  its  affinities  would  seem  to  be 
with  B,  rotunduSy  B,  oblatua  and  B.  enodisy  above  described. 
This  species,  however,  has  only  nineteen  ambulacral  openings  to 
the  vault,  while  B,  rotundus  has  twenty-one,  B.  ohlatus  twenty- 
two  and  B.  enodis  twenty-three.  This,  alone,  is  sufficient  to  dis- 
tinguish the  species.  They  differ  further  in  the  azygous  and  reg- 
ular interradial  areas,  and  this  species  bears  a  large  subcentral 
proboscis,  while  B.  ohlatus  and  B,  etiodis  do  not  bear  any,  and 
B,  rotundus  bears  a  very  small  one. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa.  The 
specimen  illustrated  is  in  the  collection  of  A.  Albers,  and  other 
specimens  are  in  the  collection  of  8.  A.  Miller. 
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BATOOBINUS  LEVIGATUS,   D.   Sp. 

Plate  J,  Fig.  21,  azygoua  side;    Fig.  22,  opposite  view. 

Species  variable  in  size,  from  below  medium  to  large.  We  have 
specimeDs  less  than  half  the  size  of  the  one  illastrated.  Vault 
smaller  than  the  caljx.  Calyx  obconoidal  and  the  larger  specimens 
depressed,  in  the  interradial  areas,  so  as  to  give  it  a  somewhat 
obpyramidal  outline.  It  expands  quite  regularly  from  the  column 
to  the  arms.  Ambulacral  orifices  directed  above  an  horizontal  line 
and  not  visible  in  a  basal  view.  Surface  of  the  plates  plane  and 
smooth,  some  of  those  on  the  vault,  sometimes,  slightly  convex. 

Basals  form  an  hexagonal  disc  about  one-half  wider  than  the 
diameter  of  the  column,  and  bearing  an  hemispherical  depression 
for  its  attachment  First  primary  radials  wider  than  long,  three 
hexagonal,  two  heptagonal.  Second  primary  radials  quadrangular, 
two  or  three  times  as  wide  as  long.  Third  primary  radials  a  little 
larger  than  the  second,  pentagonal,  axillary,  and,  in  the  ray  oppo- 
site the  azygous  area,  bear  upon  each  upper  sloping  side  four 
secondary  radials,  which  gives  to  this  ray  two  arms.  In  the  ray 
on  the  right  of  the  azygous  area,  the  third  primary  radial  supports 
upon  each  upper  sloping  side  two  secondary  radials,  the  last  being 
axillary,  and  supporting  on  the  distal  sides  three  tertiary  radials, 
and  on  the  proximal  sides  two  tertiary  radials,  which  arrangement 
gives  to  this  ray  four  arms.  In  the  ray  on  the  left  of  the  azygous 
area  (we  speak  of  the  right  and  left  sides  of  a  specimen  as  seen 
in  the  illustrations,  without  reference  to  the  anterior  and  posterior 
sides),  the  distal  side  bears  three  secondary  radials,  the  last  being 
axillary,  and  supporting  on  each  upper  side  two  tertiary  radials; 
and  the  proximal  side  bears  two  secondary  radials,  the  last  being 
axillary,  and  supporting  on  each  upper  sloping  side  three  tertiary 
radials,  which  arrangement  gives  to  this  ray  four  arms.  In  the 
right  lateral  ray,  the  third  primary  radial  bears  upon  each  superior 
sloping  side  three  secondary  radials,  the  last  ones  being  axillary, 
and  one  of  them  supporting  upon  each  upper  side  two  tertiary 
radials,  and  the  other  one  supporting  upon  each  upper  side  three 
tertiary  radials,  which  arrangement  gives  to  this  ray  four  arms. 
In  the  left  lateral  ray,  the  third  primary  radial  bears  upon  one 
upper  sloping  side  three  secondary  radials,  and,  upon  the  other, 
two  secondary  radials,  the  last  ones  being  axillary,  and  supporting 
on    each    upper  side  two  tertiary  radials,  which  gives  to  this  ray 
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foar  arms.  There  are,  therefore,  eighteen  arms  and  eighteen  am- 
balacral  openings  to  the  vault  in  this  species.  The  arm  formula 
is  4+4+2+4+4.  The  irregularity  of  the  radial  series  is  very  re- 
markable, and  yet  the  calyx  is  as  symmetrical  as  it  is  in  many 
other  species,  and  the  same  features  occur  in  several  specimens 

The  interradial  areas  are  different,  but  they  are  all  out  ofF  from 
the  vault.  In  the  area,  on  each  side  of  the  azygous  area,  there 
are  three  plates,  one  followed  by  two,  in  the  second  range.  In 
each  of  the  other  areas  there  are  four  plates,  one  in  the  first 
range,  two  in  the  second  range,  and  an  elongated  plate  in  the 
third  range.  In  the  azygous  area  there  are  eight  plates.  The 
first  plate  is  in  Hue  with  the  first  primary  radials  and  nearly  as 
large.  It  is  followed  by  three  plates,  in  the  second  range,  three 
in  the  third  range  and  oue  in  the  fourth  range,  which  is  cut  off, 
at  a  distance  from  the  vault,  by  the  union  of  the  tertiary  radials. 

Vault  highly  convex  or  obconoidal,  with  slightly  concave  de- 
pressions toward  the  interradial  areas.  It  is  covered  with  smooth, 
polygonal  plates,  some  of  which  are  convex,  and  bears  a  subcen- 
tral  proboscis.  The  ambulacral  openings  are  visible  in  a  summit 
view.     No  ovarian  pores  discovered. 

This  species  is  essentially  different,  in  its  structure  and  general 
form,  from  all  other  eighteen-armed  species,  and  agrees  with  B. 
levisy  only,  in  the  fact  that  they  both  have  smooth  plates  and  bear 
eighteen  arms.  B,  levis  has  no  proboscis,  this  species  has  one, 
the  form  of  calyx  and  vault  is  different  and  the  structure  of  the 
radial  series  above  the  third  primary  radials  is  different,  in  the 
two  species,  as  well  as  the  regular  and  azygous  areas.  The  two 
species  cannot  be  mistaken  for  each  other.  It  is  hardly  necessary 
to  compare  it  with  any  other  described  species.  It  belongs  to  a 
long  list  of  species  having  smooth  or  finely  granular  plates,  but 
that  is  a  feature  of  minor  importance. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa.  The 
specimen  illustrated  is  in  the  collection  of  Mr.  A.  Albers;  others 
are  in  the  collection  of  S.  A.  Miller. 
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BATOCBINUS   POLITUS,    n.   Sp. 

Plate  /,    Fig,    23,    basal  view;   Fig,   24,  azygous   side;  Fig,  25, 

summit  view. 

Species  small,  sabglobose,  vault  not  as  large  as  the  calyx,  longi- 
tudinally constricted,  on  the  azygous  side.  Calyx  saucer  shaped. 
Sarface  of  the  plates  plane  and  smooth. 

Basals  form  an  hexagonal  disc,  with  slightly  re-entering  angles, 
about  twice  as  wide  as  the  diameter  of  the  column,  and  having 
an  hemispheiical  depression  for  the  insertion  of  the  column.  First 
primary  radials  nearly  as  long  as  wide,  three  hexagonal,  two  heptag- 
ooal.  Second  primary  radials  quadrangular,  about  twice  as  wide 
as  long.  Third  primary  radials  a  little  larger  than  the  second, 
pentagonal,  axillary,  and,  in  three  of  the  rays,  support,  on  each 
upper  sloping  side,  two  secondary  radials,  which  gives  to  each  of 
these  rays  two  arms.  In  the  ray  on  the  left  of  the  azygous  area, 
the  third  primary  radial  bears  upon  the  proximal  side  two  sec- 
ondary radials  and  upon  the  distal  side  a  single  secondary  radial, 
which  is  axillary  and  supports,  on  each  upper  side,  a  tertiary 
radial,  which  arrangement  gives  to  this  ray  three  arms.  In  the 
ray  on  the  right  of  the  azygous  area,  the  third  primary  radial 
supports,  on  the  distal  side,  a  secondary  radial,  which  is  axillary, 
and  bears  upon  each  upper  side  a  tertiary  radial;  and  on  the 
proximal  side  two  tertiary  radials,  the  last  one  being  axillarv  and 
supporting,  upon  one  upper  side,  an  arm,  and  upon  the  other  a 
tertiary  radial,  which  arrangement  gives  to  this  ray  four  arms. 
There  are,  therefore,  thirteen  arms  in  this  species.  The  arm 
formula  is  4+2+2+2+3. 

There  is  only  a  single  plate  in  each  regular  interradial  area, 
and  it  is  cut  o£F  from  the  vault  by  the  secondary  radials.  In  the 
azygous  area  there  are  five  plates.  The  first  one  is  in  line  with 
the  first  primary  radials,  longer  and  fully  as  large  as  either  of 
them.  It  is  followed  by  three  plates,  in  the  second  range,  the 
middle  one  of  which  is  the  smallest  and  much  elongated.  There 
is  one  elongated  plate  in  the  third  range  that  rests  upon  the  plate 
on  the  left  of  the  second  range  and  separates  the  middle  plate, 
in  the  second  range,  from  the  secondary  radials  on  the  left,  and 
extends  up  between  the  secondary  radials  and  unites  with  the 
plates  of  the  vault. 
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Yault  highly  convex,  covered  with  rather  large,  polygonal,  plain, 
smooth  plates,  and  bearing  a  small,  sabcentral  proboscis.  The 
ambalacral  -openings  are  directed  a  little  above  a  horizontal  line, 
and  may  be  seen  in  a  summit  view.     No  ovarian  pores  discovered. 

This  species  bears  little  or  no  resemblance,  in  general  form  or 
surface  features,  to  B.  hodgsonij  the  only  thirteen-armed  species 
heretofore  described,  and  cannot  be  mistaken  for  it.  Its  nearest 
affinity  seems  to  be  with  B.  dodecadaciyltis.  Meek  &  Worthen, 
from  which  it  is  distinguished  by  having  thirteen  instead  of 
twelve  ambulacral  openings  to  the  vault,  and  one  more  secondary 
radial  m  one  of  the  rays.  This  alone  is  sufficient  to  distinguish 
it  as  a  species.  It  has  also  an  extra,  elongated  plate,  constituting 
the  third  range  in  the  azygous  area,  that  does  not  exist  in  B. 
dodecadactylus.  There  are  minor  features  in  which  they  difFer, 
but  these  constitute  the  essential  differences.  In  describing  B, 
dodecadactylua,  in  Geo.  Sur.,  111.,  Vol.  II,  p.  205,  the  third  radi- 
als  are  described  as  "hexagonaV  This  is  an  accidental  mistake, 
or  typographical  error,  for  they  are  all  pentagonal  in  that  species 
and  in  this  one. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  8.  A.  Miller.  It  also  occurs  at  Sagetown, 
Illinois,  and  is  in  the  collection  of  F.  A.  Sampson,  from  that 
place. 

BATOGBINUS  GLABEB,   n.   Sp. 

Plate  /,  Fig.  26,  azygous   view  of  a  medium   specimen;  Fig,  27, 
opposite  view  of  same;  Fig,  28,  opposite  view  of  a 

large  specimen. 

Species  varying  in  size  from  small  to  very  large.  Fig.  28  rep- 
resents one  of  the  largest  specimens.  Fig.  26  represents  a  medi- 
um-sized specimen.  Others,  among  a  collection  of  thirty  speci- 
mens belonging  to  this  species  are  not  more  than  half  as  large 
as  the  medium-sized  specimens.  The  vanlt  is  usually  as  long  or 
longer  than  the  calyx,  but  having  somewhat  less  capacity.  The 
calyx  is  somewhat  saucer- shaped,  constricted  broadly  at  the  first 
radials  and  rapidly  rounding  up  to  the  ambulacral  openings, 
which  are  directed  upward  at  an  angle  of  about  forty-five  d^rees 
and  are  not  visible  in  a  basal  view.  Surface  of  the  plates  plain 
and  smooth,  occasionally  the  larger  plates  may  show  a  slight 
convexity. 
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Basals  form  an  hexagonal  disc  about  one  half  wider  than  the 
diameter  of  the  col  am  n,  and  bear  a  concave  depression  less  than 
hemispherical,  for  its  attachment.  First  primary  radials  wider 
than  long  and  transversely  concave,  so  as  to  give  the  appearance 
of  a  constriction  of  the  calyx,  at  this  place.  Second  primary  ra- 
dials qaadrangalar,  two  or  three  times  as  wide  as  long.  Third 
primary  radials  a  little  larger  than  the  second,  three  hexagonal 
and  two  heptagonal,  axillary,  and  bear  upon  each  of  the  two  supe- 
rior sides  two  secondary  radials,  the  last  ones  being  axillary  and 
supporting,  on  each  upper  sloping  side,  two  tertiary  radials,  which 
arrangement  gives  to  each  of  the  rays  four  arms.  There  are, 
therefore,  twenty  arms  and  twenty  ambulacral  openings  to  the 
vault,  in  this  species.     The  arm  formula  is  A+i+^+i-\-^ 

The  regular  interradial  areas  are  quite  different  from  each 
other.  In  one  of  the  areas  there  are  three  plates,  one,  followed 
by  two  in  the  second  range,  which  are  out  off  from  the  vault  by 
the  union  of  the  first  and  second  tertiary  radials  above  them.  In 
each  of  the  other  three  regular  interradial  areas,  there  are  four 
plates,  one,  followed  by  two  in  the  second  range,  and  by  one  in 
the  third  range,  but  the  plates  are  more  elongated  in  some  of  these 
areas  than  in  others.  In  the  largest  specimens  there  is  an  addi- 
tional plate  in  the  third  range,  so  that  there  are  five  plates  in 
some  of  the  areas  and  four  in  others.  In  the  azygous  area  there 
are  twelve  plates.  The  first  one  is  in  line  with  the  first  primary 
radials  and  nearly  as  large.  It  is  followed  by  three  plates  in  the 
second  range,  four  in  the  third  range,  three  in  the  fourth  range 
and  one  in  the  fifth  range  that  separates  the  last  tertiary  radials. 
There  is  some  difference  in  the  plates,  in  the  azygous  areas,  in 
different  specimens,  above  the  second  range  of  plates,  and  the 
number  in  the  areas  seems  to  vary  from  eleven  to  thirteen.  This 
is  a  feature  that  is  noticeable  in  other  species  of  BatacHntia,  and 
it  may  be  laid  down  as  a  rule  that  the  number  of  azygous  plates 
may  vary,  in  the  same  species,  but  the  number  of  ambulacral 
openings  will  not  change,  within  the  limits  of  a  species,  except 
as  a  result  of  injury  or  abnormal  developments. 

Vault  conoidal  and  bearing  a  subcentral  proboscis.  It  is  covered 
with  plain,  smooth,  polygonal  plates.  The  ambulacral  openings 
are  directed  above  an  horizontal  line  and  are  visible  in  a  summit 
view.     No  ovarian  pores  have  been  discovered. 

—5 
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This  species  is  essentially  different  in  its  structure  and  general 
form  from  all  other  twenty-armed  species,  and  no  comparison  with 
any  of  them  would  tend  to  throw  any  light  upon  it.  It  is  a 
species,  however,  that  has  been  frequently  mistaken  for  B.  rotundus, 
just  as  B,  oblatus  and  all  other  smooth  species  of  Baiocrinus 
have  been.  B.  rotunduSy  as  originally  defined  and  illustrated,  is 
a  twenty-one-armed  species.  It  is  much  smaller,  as  a  general  rule, 
than  this  species  and  never  attains  the  size  of  the  specimens 
illustrated,  in  figure  28,  though  it  has  one  more  arm,  in  the  radial 
series.  Jt  never  agrees  in  form  with  this  species,  nor  does  it 
possess  as  large  a  probocis.  It  is  not  constricted  around  the  first 
primary  radials,  as  this  species  is,  nor  does  it  possess  the  same 
form  and  number  of  plates  in  the  azygous  and  regular  interradial 
areas.  The  resemblance  between  the  two  species  is  more  fanciful 
than  real.  The  error  probably  arose  in  this  way,  Meek  &  Wortheo, 
in  describing  B,  dodecadaclylita,  (Geo.  Sur.  111.  Vol.  2,  p.  207), 
say :  ''Knowing  that  the  number  of  arms  sometimes  varies  to  some 
extent,  in  different  specimen  of  the  same  species  of  crinoids,  we 
were  at  first  inclined  to  think  the  form  under  consideration  might 
be  only  a  young  specimens  of  A.  rotundus,  but  on  comparing  it 
carefully  with  specimens  of  that  species  of  the  same  size,  we  find 
they  possess  the  usual  number  of  arms  (20)  in  all  our  specimens, 
and  uniformly  present  the  other  differences  mentioned."  In  writ- 
ing the  description  of  B.  dodecadactylus,  Meek  did  not  have  a 
single  specimen  of  B.  rotundus  before  him,  but  he  had  numerous 
specimens  of  this  species,  some  of  them  as  small  as  the  species 
he  was  describing,  and  he  had  mistaken  them  for  B.  rotundus.  In 
other  publications,  we  find  B.  rotundus  mentioned  as  twenty- armed 
species,  and  like  other  errors,  when  put  in  circulation  it  continues, 
because  all  authors  do  not  take  the  time  to  correct  it  Yandell 
&  Shumard  described  and  illustrated  in  the  Geo.  Sur.  of  Mo.  a 
twenty-one-armed  species  under  the  name  of  Actinocrinus  rotundus^ 
now  known  as  Batocrinus  rotundus,  which  is  a  species  very  rare, 
in  comparison  with  this  species,  at  Burlington  and  the  Illinois 
localities  and  when  this  species  was  confounded  with  it,  the  species 
was  supposed  to  be  very  common,  because  two  were  included 
under  one  name.  The  statement,  that  ''the  number  of  arms  some- 
times varies  to  some  extent,  in  different  specimens  of  the  same 
species  of  crinoids,"  we  think  is  qaite  a   mistake,    if   it    refers    to 
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variations  of  the  rays  within  the  calyx,  which  we  think  never  take 
place,  except  as  a  result  of  injury,  and,  therefore,  of  abnormal 
development  If  crincids  vary  to  "some  extent,*'  in  this  respect, 
in  the  same  species,  they  may  vary  to  a  greater  extent  and  all 
the'  species  may  be  thrown  into  one,  under  any  particalar  genus. 
This  erroneous  view  seems  to  have  been  entertained  by  several  of 
the  earlier  authors  when  they  described  the  crinoids,  by  the  ring 
of  the  plates,  commencing  at  the  basals  and  going  upward,  and 
of  course  placing  less  and  less  value  upon  each  succeeding  ring, 
and  it  has  been  perpetuated,  especially  among  those  who  have 
never  given  the  subject  much  attention.  Prof.  James  Hall  was 
correct  in  laying  the  stress  he  did  upon  the  arm  formula,  as  our 
study  and  observation  has  led  us  to  believe. 

The  specimens  illustrated  are  from  the  Burlington  Group,  at 
Burlington,  Iowa.  The  large  one  is  in  the  collection  of  Wm.  F. 
E.  Gurley,  the  smaller  one  in  the  collection  of  A.  Albers.  The 
species  is  numerously  represented  in  all  collections  from  the 
Burlington  Group  of  Iowa  and  Illinois. 

BATOCRINUB   INSOLENB,   n.   sp. 

Plate  II,  Fig,  i,  azygous  aide;  Fig.  2,  opposite  view. 

Species  medium  or  below  medium  size,  biturbinate,  calyx  and 
vault  6ubequal  in  form  and  capacity,  and  together  subelliptical  in 
outline.  Calyx  bowl-shaped,  truncated  below  and  rounded  up 
toward  the  arms;  no  radial  ridges;  plates  convex  and  the  larger 
ones  transversely  nodose;  diameter  from  one-third  to  one-half  more 
than  the  height. 

Basals  form  an  hexagonal  disc  about  one-half  wider  than  the 
diameter  of  the  column,  with  an  hemispherical  columnar  cavity 
radiately  furrowed.  First  radials  large,  about  as  long  as  wide, 
three  hexagonal  and  two  heptagonal.  Second  radials  quadrangular, 
from  two  to  two  and  a  half  times  as  wide  as  long.  Third  primary 
radials  larger  than  the  second,  four  hexagonal  and  one  heptagonal, 
axillary,  and,  in  the  ray  opposite  the  azygous  area,  supports  on 
each  upper  sloping  side,  three  secondary  radials,  which  gives  to 
this  ray  two  arms.  In  the  ray  on  the  left  of  the  azygous  area, 
and  in  the  left  lateral  ray,  the  third  primary  radials  support,  on 
each  superior  side,  two  secondary  radials,  the  last  ones  of  which 
are  axillary  and  bear  upon  each   superior    distal  side  two  tertiary 
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radials,  and  upon  each  proximal  side  a  single  tertiary  radial,  which 
gives  to  each  of  these  rays  four  arms.  In  the  right  lateral  ray, 
the  third  primary  radial  supports,  on  one  side,  two  secondary 
radials  the  last  being  axillary  and  supporting  on  the  outer  side 
two  tertiary  radials  and  on  the  inner  side  only  one;  and  on  the 
other  side  a  single  secondary  radial,  which  supports,  on  the  distal 
side,  three  tertiary  radials,  and,  on  the  proximal  side  two,  which 
gives  to  this  ray  four  arms.  In  the  ray  on  the  right  of  the 
Azygous  area,  the  third  primary  radial  supports,  on  the  side  adjoin- 
ing the  azygous  area,  two  secondary  radials,  the  last  being  axillary 
and  supporting  on  each  upper  sloping  side  a  single  tertiary  radial; 
and  on  the  side  distant  from  the  azygous  area  three  secondary 
radials,  but  two  of  these  are  upon  the  proximal  sloping  side  of 
the  first,  and,  upon  the  superior  side  of  the  first,  there  is  an  inter- 
secondary  plate,  while  the  distal  side  abuts  the  first  tertiary  radial, 
in  the  adjoining  ray.  This  is  the  structure  of  the  specimen 
illustrated  and  gives  to  this  ray  only  three  arms,  but,  we  think 
this  structure  is  abnormal,  because  this  intersecondary  plate  is  in 
the  position  of  a  tertiary  radial  and  because  there  is  a  plate  out 
of  place  at  the  top  of  the  azygous  area  that  we  will  again  call  at- 
tention to.  Beside,  we  have  another  specimen  belonging  to  this 
species,  that  happens  to  be  injured  so  as  not  to  disclose  the  whole 
structure  of  the  ray,  but  there  are  four  ambulacra!  openings,  and, 
so  far  as  preserved,  the  ray  is  like  the  one  on  the  left  of  the 
azygous  area.  There  are,  therefore,  in  the  specimen  illustrated, 
only  seventeen  arms,  but  we  believe,  from  the  structure  and 
evidences  above  mentioned,  that  one  of  the  rays  has  suffered  from 
an  injury  that  produced  an  abnormal  ray  and  that  the  species  bears 
eighteen  arms,  and  that  the  true  arm  formula  is  4+4+2+4+4, 
instead  of  3+4+2+4+4.  We  do  not  wish  to  be  understood,  how- 
ever, as  intimating  that  seventeen  ambulacral  openings  to  the  vault, 
is  an  abnormal  condition  of  a  crinoid,  on  the  contrary,  seventeen 
may  as  well  be  normal  as  eighteen  or  any  other  number.  It  is 
the  peculiar  intersecondary  plate  and  the  peculiar  plate  at  the  top 
of  the  azygous  area  and  the  evidence  afforded  by  another  injured 
specimen,  that  lead  us  to  think  the  specimen  illustrated  is  abnor- 
mal. If  the  ray  was  an  ordinary  three-armed  ray,  we  would  say 
the  specimen  is  normal  and  the  species  has  only  seventeen  arms, 
and,  if  another  specimen  constructed,  on  the  same  plan,  was  found 
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bearing  eighteen  arms,  we  would  say  it  is  a  distinct  species.  The 
number  of  ambulacra!  openings  to  the  vault  is  of  the  greatest 
specific  importance,  but  a  crinoid,  injured  on  any  part  of  the  body, 
might  have  been  able  to  heal  the  wound,  by  an  abnormal  growth, 
restoration  or  intercalation  of  plates. 

There  are  three  plates,  in  each  of  three  regular  interradial 
areas,  one  followed  by  two.  In  the  area  on  the  right  of  the 
three-armed  ray  there  are  only  two  plates,  one  followed  by  another. 
If  we  are  correct  in  supposing  the  specimen  illustrated  to  be  ab- 
normal, from  some  injury,  then  the  areas,  probably,  are  all  alike 
and  have  three  plates,  one  followed  by  two.  In  the  azygous  area 
ihere  are  seven  plates.  The  first  one  is  in  line  with  the  first 
primary  radials  and  larger  than  either  one  of  them.  It  is  fol- 
lowed by  four  plates  in  the  second  range,  and  two  in  the  third 
range,  one  of  which  reaches  the  plates  of  the  vault  in  the  speci- 
men illustrated.  The  first  plate  and  the  last  plate  may  be  abnor- 
mal in  size,  and  the  latter,  to  some  extent,  in  position;  for  if  the 
ray,  on  the  right  of  the  azygous  area,  in  a  normal  condition  bears 
four  arms,  then  the  azygous  area  is,  probably,  cut  off  from  the 
vault,  and  the  last  plate  shown  in  the  illustration  is  much  smaller 
than  it  appears  to  be  in  the  specimen,  and  does  not  extend  to 
the  vault  plates. 

The  vault  is  conoidal  and  terminates  in  a  large  subcentral  pro- 
boscis.    It  is  covered  with  numerous  convex,  polygonal  plates. 

This  species  has  little  or  no  resemblance  in  form  to  B.  caase- 
dayannus  or  B.  formaceiis,  the  only  seventeen- armed  species 
heretofore  described,  and  seems  to  be  as  far  removed  from  all 
eighteen- armed  species,  except  possibly,  B.  longiroatris;  bnt  it  is 
so  far  removed  from  that  species  that  no  comparison  will  throw 
any  light  upon  either  of  them. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  S.  A.  Miller. 

BiLTOORINUS  8ELE0TUS,  n.    sp. 

Plate  II,  Fig.  5,  azygous    aide;    Fig.  4,  opposite   view;    Fig.  5, 

aummit. 

Species  medium  size.  Calyx  obconoidal,  truncated  only  the  size 
of  the  column.  Plates  smooth,  no  radial  ridges.  Arm  openings 
directed  upward  and  not  visible  in  a  basal  view. 
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Basals  form  \  cap  about  twice  as  wide  as  hif^^h.  First  radials 
the  largest  plates  in  the  body,  and  nearly  as  long  as  wide,  three 
hexagonal,  two  heptagonal.  Second  and  third  radials  together 
much  smaller  than  the  first.  Second  radials  qaadrangular,  three 
or  four  times  as  wide  as  long.  Third  radials  a  little  larger  than 
the  second,  pentagonal,  axillary,  and  support  upon  each  superior 
sloping  side  two  secondary  radials,  the  last  ones  being  axillary 
and  supporting- upon  each  upper  side  two  tertiary  radials,  except 
io  the  ray  opposite  the  azygous  area  where  the  second  secondary 
radial  upoa  one  side  supports  an  intersecondary  plate,  and  not  an 
arm,  which  arrangement  gives  to  this  species  nineteen  arms.  The 
arm  formula  is  4+4+3+4+4. 

Regular  interradial  areas  very  unequal.  One  has  six  plates, 
another  five,  another  four,  and  the  other  three.  The  one  that  has 
four  plates  has  one  in  the  first  range,  two  in  the  second,  and  an 
elongated  plate  in  the  third,  which  reaches  a  vault  plate.  The 
other  areas  are  cut  off  from  the  vault  by  the  union  of  the  tertiary 
radials.  There  are  eleven  plates  in  the  azygous  area.  The  first 
one  is  in  line  with  the  first  primary  radials,  but  somewhat  smaller. 
It  is  followed  by  three  plates  in  the  second  range,  and  five  in  the 
third  range,  the  middle  one  being  much  the  largest  There  is 
one  small  plate  on  the  right  of  the  latter.  The  middle  plate  in  the 
third  range  unites  with  an  elongated  plate  that  separates  the  ter- 
tiary radials  and  extends  over  upon  the  vault. 

Vault  depressed  convex,  covered  with  smooth,  polygonal  plates, 
and  bears  a  subceutral  proboscis.     No  ovarian  pores. 

The  form  of  this  species  is  altogether  different  from  other  nine- 
teen-armed  species,  and  cannot  be  mistaken  for  any  other  species. 

Found  in  the  Burlington  Group,  at  Sagetown,  Illinois,  and  now 
in  the  collection  of  Wm.  F.  E.  Qurley. 

BATOORINUS   ALBER8I,   n.   Sp. 

Plate  II,  Fig.  6,    azygous   side   having  ihe  basal  plates  broken 

away;  Fig.  7,  basal  view;  Fig.  8,  summit. 

Species  above  medium  size,  trochiform.  Calyx  abruptly  spread- 
ing, almost  horizontally,  from  the  region  of  the  second  and  third 
primary  radials.  Surface  of  the  plates  plane  and  smooth,  and 
generally  very  large,  and  the  last  radials  project  beyond  the  sum- 
mit plates. 
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Basals  broken  away  from  our  specimen.  First  primary  radials 
longer  than  wide,  three  hexagonal,  two  heptagonal.  Second  and 
third  primary  radials  together  much  smaller  than  the  first.  Sec- 
ond primary  radials  quadrangular,  between  two  and  three  times 
as  wide  as  long.  Third  primary  radials  a  little  larger  than  the 
second,  four  pentagonal,  one  hexagonal,  axillary,  and  in  the  ray, 
on  each  side  of  the  azygous  area,  support,  on  each  upper  sloping 
side,  two  secondary  radials,  the  last  being  axillary,  and  support- 
ing, on  each  upper  sloping  side,  a  single  tertiary  radial,  except  on 
one  side  where  there  are  two,  which  gives  to  each  of  these  rays 
four  arms.  In  one  of  the  lateral  rays,  the  third  primary  radial 
supports,  upon  each  upper  side,  two  secondary  radials,  the  last 
one,  upon  one  side,  being  axillary,  and  supporting,  upon  each 
upper  side,  a  tertiary  radial,  and  the  last  one,  on  the  other  side, 
supporting,  on  one  side,  a  tertiary  radial,  and  upon  the  other,  d 
free  arm,  which  gives  to  this  ray  four  arms.  In  the  other  lateral 
ray  and  in  the  ray  opposite  the  azygous  area,  the  third  primary 
radials  support,  on  one  side,  three  secondary  radials,  and  upon 
the  other  side,  two  secondary  radials,  the  last  one  being  axillary, 
and  supporting,  on  each  upper  side,  a  tertiary  radial,  which  ar- 
rangement gives  to  each  of  these  rays  three  arms.  There  are, 
therefore,  eighteen  arms  in  this  species.  The  arm  formula  is 
4+3+3+4+4. 

In  each  of  two  of  the  regular  interradial  areas  there  are  two 
plates,  one  following  the  other.  In  each  of  the  other  two  regular 
interradial  areas,  there  are  three  plates,  one  followed  by  two,  in 
the  second  range.  In  the  azygous  area  there  are  seven  plates. 
The  first  one  is  in  line  with  the  first  primary  radials  and  of  about 
the  same  size.  It  is  followed  by  three  plates,  in  the  second  range, 
and  by  three  plates,  in  the  third  range,  which  are  cut  off  from 
connection  with  the  plates  of  the  vault  by  the  union  of  the  ter- 
tiary radials. 

The  vault  is  moderately  convex  and  bears  a  large  central  pro- 
boscis. The  interambulacral  areas  are  oncave  and  covered  with 
smaller  plates  than  those  over  the  ambulacral  canals.  The  plates 
are  polygonal,  quite  variable  in  size,  the  smaller  ones  convex  and 
the  larger  ones  tumid.  The  ambulacral  openings  are  visible  in  a 
summit  view,  but  cannot  be  seen  from  a  basal  view,  though  they 
seem  to  be  directed  nearly  horizontally.  No  ovarian  pores  dis- 
covered. 
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This  species  bears  little  or  no  resemblance,  in  form  or  surface 
ornamentation,  to  any  other  described  eighteen-armed  species. 
The  calyx  has  some  resemblance  to  that  of  B,  christyi,  which  is 
a  twenty-armed  species,  but,  probably,  looks  more  like  B  inomaitis^ 
another  twenty-armed  species,  than  to  any  other  defined  species. 
It  is  so  widely  separated  from  these,  however,  that  no  comparison 
is  necessary  for  any  purpose. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa.  The 
specific  name  is  in  honor  of  Mr.  A.  Albers,  the  artist,  and  the 
type  belongs  to  his  collection. 

BATOCBINUS  SAOOELLUS,   n.    Sp. 

Plate  II,  Fig.  9,  cusygoiLS  side;  Fig,  10,  opposite  view;  Fig.  11 

summit 

Species  medium  or  above  medium  size.  Calyx  urn-shaped,  a 
little  wider  than  high.  Plates  convex;  no  radial  ridges.  Sutures 
beveled.    Surface  granular. 

Basals  form  a  low  hexagonal  cup  with  beveled  sutures  and  an 
hemispherical  depression  for  the  attachment  of  the  column. 
The  diameter  is  three  times  the  height  or  twice  the  diameter  of 
the  column.  The  first  primary  radials  are  the  largest  plates  in 
the  body,  and  are  nearly  as  long  as  wide.  They  are  about  as  large 
as  the  second  and  third  plates  together.  Three  hexagonal  and 
two  heptagonal.  Second  primary  radials  quadrangular  and  from 
two  to  three  times  as  wide  as  long.  Third  primary  radials  a  lit- 
tle larger  than  the  second,  each  one  is  heptagonal  and  supports  on 
each  of  two  of  the  upper  sides,  in  four  of  the  rays,  two  secondary 
radials  the  last  ones  of  which  are  axillary  and  support,  on  each 
proximal  upper  side,  a  single  tertiary  radial,  and  on  each  distal 
side,  two  tertiary  radials,  which  give  to  each  of  these  rays  four 
arms.  In  the  ray  opposite  the  azygous  area,  the  third  primary 
radial  bears  on  one  upper  sloping  side,  three  secondary  radials, 
and  upon  the  other,  two  secondary  radials,  the  last  being  axillary 
and  supporting,  on  each  upper  side  a  single  tertiary  radial,  which 
gives  to  this  ray  three  arms.  There  aie,  therefore,  nineteen  arms, 
in  this  species.     The  arm  formula  is  4+4+3+4+4. 

The  interradial  areas  are  very  differrent  from  each  other;  in  each 
of  the  two  areas  there  are  four  plates,  one  in  the  first  range,  two 
in  the  second  and  one  ia  the  third.     Id  each  of   the   other    areas. 
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there  are  five  plates;  in  one  of  them  there  are  three  plates,  in  the 
second  range,  and  one  in  the  third,  and  in  the  other  there  are 
two  plates,  in  the  second  range,  and  two  in  the  third.  There  are 
thirteen  plates  in  the  azygous  area.  The  first  one  is  in  line  with 
the  first  primary  radials  and  about  as  lenf^e.  It  is  followed  by 
three  plates  in  the  second  range,  six  plates  in  the  third  range, 
three  plates  in  the  fourth  range,  the  middle  one  of  which  unites 
with  a  plate  on  the  vault,  and  a  small  plate  in  the  fifth  range 
also  unites  with  the  plates  of  the  vault.  The  plates  in  the  regular 
areas  are  all  distinctly  cut  off  from  the  plates  of  the  vault,  except 
in  one  area,  where  a  plate  in  third  range  extends  an  angle  to  a 
vault  plate. 

The  vault  is  elevated  abruptly  over  the  ambulacral  openings,  and 
depressed  convex  toward  the  center,  where  it  bears  a  strong  pro- 
boscis. The  interambulacral  areas  are  depressed  toward  the  margin. 
The  plates  are  polygonal,  convex,  and  some  of  the  larger  ones  bear 
a  central  node.  The  arm  openings  are  directed  upward,  at  an 
angle  of  about  forty-five  degrees,  and  are  not  visible  in  a  basal 
view.     No  ovarian  pores  have  been  discovered. 

This  species  bears  very  little  resemblance  to  any  other  nineteen- 
armed  species  and  may  have  its  nearest  affinity  with  B.  longirostris^ 
a  twenty-armed  species.  It  has  a  different  form,  however,  and  a 
differently  constructed  vault,  and  differs  widely  in  the  regular  and 
azygous  areas,  as  well  as  being  larger  and  having  only  nineteen 
arms.     It  cannot  be  mistaken  for  any  other  species. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

BATOORINUS    SUBLEVIS,   n.   Sp. 

Plate   II,  Fig,    12,  azygous    side;    Fig.  13,  opposite   view;  Fig. 

14,  summit 

Species  large,  somewhat  biturbinate.  Calyx  truncated  only  the 
size  of  the  column,  broadly  constricted  in  the  region  of  the  first 
primary  radials,  and  rounding  up  toward  the  arm  openings,  which 
are  directed  upward  and  are  not  visible  from  a  basal  view.  One- 
half  or  more  than  one-half  wider  than  high.  No  radial  ridges. 
Surface  plain  and  smooth. 

-6 


42 

Basals  form  a  low  cup,  about  two  and  a  half  times  as  wide  as 
high,  which  bears  a  hemispherical  depression  tor  the  attachment 
of  the  column.  First  primary  radials  transversely  concave,  large, 
wider  than  long,  thrte  hexagonal  and  two  heptagonal.  Second 
primary  radials  quadrangular,  about  twice  as  wide  as  long.  Third 
primary  radials  about  one  half  larger  than  the  second,  three  he;- 
tagonal  and  two  hexagonal,  and  bear  upon  each  of  two  of  the 
superior  sides  two  secondary  radials,  the  last  ones  of  which  are 
axillary  and,  in  four  of  the  rays,  support  on  each  upper  side  two 
tertiary  radials,  which  gives  to  each  of  these  rays  four  arms.  In 
the  ray  on  the  right  side  of  the  azygous  area  the  distal  secondary 
radial  bears,  upon  each  upper  side,  two  tertiary  radials,  and  the 
proximal  secondary  radial  bears,  upon  one  side,  two  tertiary  radi- 
als and  upon  the  other  a  single  tertiary  radial,  which  is  axillary 
and  bears,  upon  each  upper  side,  a  single  quaternary  radial,  which 
arrangement  gives  to  this  ray  five  arms.  There  are,  therefore, 
twenty-one  arms  in  this  species.  The  arm  formula  is  5+4+4+ 
4+4. 

In  each  regular  interradial  area  there  are  six  plates.  One  in 
the  first  range,  two  in  the  second,  two  in  the  third  and  one  in  the 
fourth,  all  of  which  are  cut  off  from  any  connection  with  the 
vaalt,  by  the  union  of  the  tertiary  radials.  In  the  azygou3  area 
there  are  twenty-one  plates.  The  first  is  in  line  with  the  first 
primary  radials  and  of  about  the  same  size.  It  is  followed  by 
three  plates  in  the  secoud  range,  five  plates  in  the  third  range, 
six  plates  in  the  fourth,    and    above    these    there    are    five    small 

plates    and    one    elongated    plate    that    extends  up  to  and  unites 
with  two  plates  belonging  to  the  vault. 

The  vault  is  subconoidal  and  covered  with  irregular,  polygonal 
plates,  and  bears  a  very  large,  subcentral  broboscis.  The  plates 
are  plain  and  smooth,  except  the  large  plate  opposite  to  the  azy- 
gous side  of  the  proboscis,  which  is  convex.  The  arm  openings 
are  directed  upward.     No  ovarian   pores  discovered. 

This  species  cannot  be  compared  with  any  other  twenty- one 
armed  species,  unless  it  is  with  B,  roiundus,  and  here  there  is 
very  little  resemblance.  The  form  of  the  calyx  is  different;  there 
is  no  constriction  in  B.  roiundus.  The  vault  and  proboscis  are 
altogether  different,  in  every  respect.  This  species  has  twice  as  many 
regular  interradials  and  twice  as  many  azygous  plates,  and  the 
areas  are  altogether  different.     It  agrees  with  B.  glaber,  which  is 
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a  tweuty-armed  species,  odIj  in  the  smooth  plates  and  the  con- 
striction at  the  first  primary  radials.  It  is  quite  unnecessary  1o 
make  further  comparisons,  for  it  cannot  be  mistaken  for  any 
other  species,  where  there  is  the  slightest  capacity  for  observatior. 
Found  in  the  Barlington  Group,  at  Sagetown,  Illinois,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

BATOCRINUS   REMOTUS,    n.   Sp. 

Plate  Iff  Fig,  15.  azygous  side;  Fig,  16,  opposite  view;  Fig.  17, 

summit. 

Species  medium  size.  Calyx  obconoidal,  a  little  wider  than 
high,  truncated  only  the  diameter  of  the  column.  Ambulaoral 
openings  directed  only  slightly  above  a  horizontal  line,  but  not 
visible  either  in  a  basal  or  summit  view.  No  radial  ridges.  Sur- 
face of  the  plates  plain  and  smooth.  Column  round  and  com- 
posed of  rather  thick  plates. 

Basals  form  an  obconical  cup  twice  as  wide  as  high.  First  pri- 
mary radials  one-half  larger  than  the  second  and  third  together,  nearly 
as  long  as  wide,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  quadrangular,  about  twice  as  wide  as  long.  Third  primary 
rndials  very  little  larger  than  the  second,  pentagonal,  axillary,  and 
support,  on  each  upper  sloping  side,  two  secondary  radials,  the 
last  ones  of  which  are  axillary,  and,  in  three  of  the  rays,  support, 
on  each  proximal  side,  a  single  tertiary  radial,  and  upon  each 
distal  side,  two  tertiary  radials,  which  gives  to  each  of  these  rays 
four  arms.  In  each  ray  adjoining  the  azygous  area,  the  structure 
is  the  same,  except  the  secondary  radials  bear  upon  each  of  tie 
sides  abutting  the  area  a  single  tertiary  radial,  which  is  axillary, 
and  supports,  upon  each  upper  side,  a  quaternary  plate,  which 
arrangement  gives  to  each  of  these  rays  five  arms.  There  are, 
therefore,  twenty- two  arms  in  this  species.  The  arm  formula  is 
5+4+4+4+5. 

Id  each  regular  interradial  area  there  are  two  plates,  one  fol- 
lowed by  another,  that  does  not  extend  to  the  vault  In  the  azy- 
gous area  there  are  eight  plates.  The  first  one  is  in  line  with 
the  first  primary  radials  and  rather  larger  than  either  of  them 
It  is  followed  by  four  plates,  in  the  second  range,  and  by  three 
plates,  in  the  third  range,  which  are  cut  off  from  the  plates  of 
the  vault  by  the  union  of  the  quaternary  plates  above  them. 
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The  vault  is  ^covered  with  polygonal,  convex  plates,  and  bears  a 
large,  snbcentral  proboscis.  It  is  elevated  over  the  ambulacral 
openings  and  convex  toward  the  proboscis,  except  a  concave  inter- 
ambnlacral  depression  on  the  azygous  side.  No  ovarian  pores  dis- 
covered. 

This  species  evidently  has  its  nearest  affinity  with  Batocrtnus 
turbinatus  and  Batocrtnus  turbinatus  var.  elegavs^  with  which  it 
agrees,  in  the  radial  series.  In  B,  turbinatus,  the  basal  plates  are 
thick,  short,  and  form  a  distinct  rim  projecting  over  the  column,  and 
in  the  var,  elegans  the  basal  plates  are  squarely  truncate  below, 
and  indented  at  the  sutures.  In  this  species  the  basal  plates  form 
an  obconoidal  cup  entirely  covered  below  by  the  end  of  the  col- 
umn. In  the  regular  interradial  areas,  in  B.  turbinatus  and  in 
the  var.  elegans,  there  are  three  ranges  of  interradials,  the  last 
plate,  in  B.  turbinatus,  lying  near  the  bases  of  the  arms.  In  this 
species  there  are  only  two  ranges  of  interradials  and  they  are  cut 
off  from  the  arm  bases  by  the  union  of  the  two  series  of  tertiary 
radials  above  them.  In  B.  turbinatus  and  in  the  var.  elegans, 
there  are  only  three  plates,  in  the  second  range,  in  the  azygous 
area,  and,  in  this  species,  there  are  four  plates.  In  B,  turbinatus 
there  are  ten  azygous  plates,  and  the  last  ones  separate  the  arm 
bases  and  unite  with  the  plates  of  the  vault.  In  this  species  there 
are  only  eight  azygous  plates  and  they  are  cut  off  from  the  vault 
by  the  union  of  the  quaternary  plates  above  them.  There  are  im- 
portant differences  in  the  structure  of  the  vault  and  minor  varia- 
tions might  be  pointed  out,  but  the  general  expression  of  the 
species  will  always  distinguish  them;  and,  unless  we  wholly  set 
aside  any  importance  to  the  structure  of  the  regular  and  azygous 
areas,  intermediate  forms  cannot  bring  these  forms  into  a  single 
species,  though  the  arm  formulas  bring  them  to  a  close  relation- 
ship. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa  and  now  in 
the  collection  of  S.  A.  Miller. 
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BATO0RINU8  REP08ITU8,   D.   8p. 

Plate  II,  Fig.  18,  azygous  side;  Fig.  19,  opposite  view;  Fig.  20, 

summit 

Species  medium  size.  Calyx  obcoDoidal,  nearly  as  high  as  wide, 
trancated  only  for  a  small  column;  last  radials  project  laterally, 
while  the  interradial  spaces  are  depressed  and  the  ambulacral 
openings  become  invisible  from  a  basal  view.  No  radial  ridges. 
Surface  of  the  plates  plain  and  smooth.    Column  small  and  round. 

Basals  form  a  conical  cup,  having  a  height  nearly  equal  to  the 
diameter,  and  it  is  truncated  below  by  a  small  column.  First 
primary  radials  not  as  large  as  the  basals,  wider  than  \oi\fi,,  three 
hexagonal,  two  heptagonal.  Second  primary  radials  quadrangular, 
from  two  to  three  times  as  wide  as  long.  Third  primary  radials 
a  little  larger  than  the  second,  one  heptagonal,  three  hexagonal, 
one  pentagonal,  axillary,  and  in  each  of  the  rajs,  adjoining  the 
azygous  area,  support  on  each  upper  sloping  side  two  secondary 
radials,  the  last  ones  of  which  support,  on  each  upper  sloping 
side  a  single  tertiary  radial,  except  the  distal  one  on  the  left, 
which  bears  an  ambulacral  opening  on  one  side  of  the  secondary 
radial  and  on  the  other  a  tertiary  radial.  The  arrangement,  how- 
ever, gives  to  each  of  these  rays  four  arms.  In  one  of  the  lateral 
rays  the  third  primary  radial  supports,  upon  each  upper  side, 
two  secondary  radials,  the  last  ones  having  an  ambulacral  opening 
on  each  proximal  side,  and  a  tertiary  radial  on  each  distal  side, 
which  gives  to  this  ray  four  arms.  In  the  other  lateral  ray  the 
structure  is  the  same,  except  that  one  of  the  secondary  radials 
does  not  bear  a  tertiary  plate,  but  it  supports  two  ambulacral 
openings,  so  that  the  ray  has  four  arms.  In  the  ray  opposite  the 
azygous  area,  the  third  primary  radial  supports,  on  one  side,  two 
secondary  radials,  the  last  one  being  axillary  and  supporting  on 
each  side  a  tertiary  radial,  and  on  the  other  side  two  secondary 
radials,  the  last  one  having  a  single  ambulacral  opening,  which 
gives  to  this  ray  three  arms.  There  are,  therefore,  nineteen  arms 
in  this  species.     The  arm  formula  is  4+4+3+4+4. 

The  interradial  areas  are  remarkable.  The  first  one  to  the 
right  of  the  azygous  area  has  four  plates,  one  in  the  first  range, 
and  two  large,  elongated  plates  in  the  second  range,  one  of  which, 
and  a  small  plate  at  the  side  of  the  top  of  it,  unite  with  two 
plates  belonging  to  the  vault.     The  lateral  area,  on  the  same  side, 
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has  three  plates,  one  in  the  first  range  and  two  in  the  second, 
bat  they  do  not  connect  with  the  vault.  The  area  opposite  the 
azygous  area  has  six  plates,  one  in  the  first  range,  two  in  the 
second  and  three  in  the  third,  the  middle  one  of  which  is  large 
and  elongated  and  extends  over  upon  the  vault  The  other  lateral 
area  has  five  plates,  one  in  the  first  range,  two  in  the  second  and 
two  in  the  third,  which  unite  with  two  plates  belonging  to  the 
vault  l*here  is  oie  intersecondary  plate  in  the  area  to  the  right 
of  the  azygous  area,  and  also  in  the  opposite  area,  that  unites 
with  the  plates  of  the  vault  In  the  other  intersecondary  areas 
a  vault  plate  curves  down  between  the  arm  bases  and  unites  with 
the  secondary  radials.  In  the  azygous  area  there  are  eleven 
plates.  The  first  one  is  in  line  with  the  first  primary  radials  and 
quite  as  large.  It  is  followed  by  three  plates  in  the  second  range, 
four  in  the  third  range,  above  which  there  are  three  plates,  the 
middle  one  passing  up  between  the  arm  bases  and  uniting  with 
the  plates  of  the  vault. 

The  vault  is  gently  convex,  covered  with  large  and  small  poly- 
gonal plates,  and  bears  a  subcentral  azygous  orifice.  The  arm 
openings  are  directed  upward.     No  ovarian  pores  discovered. 

This  is  a  remarkable  species,  and  will  not  be  mistaken  for  any 
other.  The  vault  and  interradial  and  intersecondary  areas  are 
peculiar,  but  the  arm  structure  is  the  most  extraordinary.  The 
secondary  radials  that  are  half  axillary,  or  bear  a  free  arm  on  one 
side  and  a  tertiary  radial  on  the  other,  is  a  feature  of  rare  oc- 
currence, but  it  is  certainly  not  abnormal.  Baiocrinus  biabrachm- 
/us,  Whitfield,  of  which  we  have  several  specimens,  bears  two  free 
arms  on  each  of  the  last  radials,  without  the  presence  of  the 
usual  axillary  plate,  so  that  it  is  much  farther  removed  from  the 
ordinary  arm  structure  than  is  this  species. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  A.  Albers. 

BAT0CRINU8    ENODATUS,   n.   sp. 

PUite  II,  Fig,  21  y   azygous  side;    Fig,  22,  basal    view;    Fig.  23, 

summii. 

Species  small,  subglobose,  vault  as  large  as  the  calyx,  longi- 
tudinally constructed  on  the  azygous  side.  Calyx  saucer  shaped. 
Surface  of  the  plates  plane  and  smooth. 
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Basals  form  an  hexagonal  disc,  with  slightly  re-enteriog  aogles, 
more  thao  twice  as  wide  as  the  diameter  of  the  column  and  hav- 
ing a  concave  depression  for  the  attachment  of  the  column. 
First  primary  radials  wider  than  long,  three  hexagonal,  two  hep- 
tagonal.  Second  primary  radials  quadrangular,  two  or  three  times 
as  wide  as  long.  Third  primary  radials  about  one-half  larger  than 
the  second,  pentagonal,  axillary,  and  in  the  ray,  on  each  side  of 
the  azygous  area,  support,  on  each  sloping  side,  a  single  second- 
ary radial,  which  is  axillary  and  supports,  on  each  superior  side, 
a  tertiary  radial,  which  gives  to  each  of  these  rays  four  arms.  In 
each  of  the  other  three  rays  the  third  primary  radial  supports,  on 
each  upper  side,  a  single,  large,  secondary  radial,  which  gives  to 
each  of  these  rays  two  arms.  There  are,  therefore,  fourteen  am- 
bulacral  openings  to  the  vault  in  this  species.  The  arm  formula 
is  4+2+2+2+4. 

There  is  only  a  single  plate  in  each  regular  interradial  area, 
and  it  is  cut  off  from  the  vault  by  the  union  of  the  secondary 
radials.  In  the  azygous  area  there  are  four  plates.  The  first  one 
is  in  line  with  the  first  primary  radials  and  somewhat  smaller 
than  either  of  them.  It  is  followed  by  three  plates  in  the  second 
range,  the  middle  one  of  which  unites  with  an  elongated  plate 
that  belongs  to  the  plates  of  the  vault. 

Vault  highly  convex,  covered  with  rather  large,  polygonal,  plane, 
smooth  plates,  and  bears  a  subcentral,  azygous  orifice,  without  a 
proboscis.  Ambulacral  openings  directed  above  an  horizontal  line 
and  not  visible  in  a  basal  view.     No  ovarian  pores  discovered. 

This  species  bears  no  resemblance,  in  form  or  surface  orna- 
mentation, to  any  other  fourteen-armed  species.  It  would  seem  to 
have  the  nearest  affinity  with  R  polUus^  from  which  it  is  distin- 
guished by  having  only  one  secondary  radial  instead  of  two,  by 
having  fourteen  arms  instead  of  thirteen,  by  having  no  proboscis, 
and  other  minor  differences. 

Found  in  the  Burlington  Group,  at  Sagetown,  Illinois,  and  sev- 
eral specimens  are  in  the  collection  of  F.  A.  Sampson. 

BATOOBINUS   SPEOIOSUS,   n.   Sp. 

Plate  Ily  Fig,  24,  azygous  side;  Fig.  25,  opposite  view;  Fig,  26, 

summit 

Species  medium  size,  biturbinate.  Calyx  obpyramidal,  moder- 
ately truncated  below,  slightly  constricted  at  the  top  of  the  basal 
disc,  most  rapidly  spreading  at  the  base  of  the  arms,  more  than 
one-half  wider  than  high.  Badial  ridges  present  Surface  of  in- 
terradials  smooth.     Arm  openings  directed  nearly  horizontally. 
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Basals  short,  upright,  and  form  an  hexagonal  disc.  First  pri- 
mary radials  the  largest  plates  in  the  calyx,  aboat  as  long  as 
wide,  three  hexagonal,  two  heptagonal,  and  each  one  bears  a  small, 
central,  transverse  node.  The  constriction  at  the  top  of  the  basal 
disc  involves  the  lower  part  of  the  first  radials.  Second  primary 
radials  quadrangular,  two  or  three  times  as  wide  as  long.  Third 
primary  radials  hexagonal  or  heptagonal,  about  one-half  larger 
than  the  second,  axillary,  and,  in  the  ray  opposite  the  azygous 
area,  supports  on  each  upper  sloping  side  three  secondary  radials, 
which  gives  to  this  ray  two  arms.  In  each  of  the  other  four 
rays  the  third  primary  radial  supports,  on  each  upper  sloping 
side,  two  secondary  radials,  the  last  ones  being  axillary  and  sup- 
porting on  each  upper  sloping  side  two  secondary  radials,  which 
gives  to  each  of  these  rays  four  arms.  There  are,  therefore, 
eighteen  arms  in  this  species.     The  arm  formula  is  4+4+2+4+4. 

The  interradial  areas  do  not  connect  with  the  vault  In  each 
regular  interradial  area  there  are  three  plates,  one  followed  by 
two  in  the  second  range.  In  the  azygous  area  there  are  seven 
plates.  The  first  one  is  in  line  with  the  first  primary  radials  and 
nearly  as  large  as  one  of  them.  It  is  followed  by  three  plates  in 
the  second  range  and  three  in  the  third,  which  are  cut  off  from 
the  vault  by  the  union  of  the  tertiary  radials  above  them. 

The  vault  is  elevated  over  the  ambulacral  openings,  highly  con- 
vex, with  slightly  depressed  interambulacral  areas.  It  is  covered 
with  polygonal,  convex  plates,  and  bears  a  subcentral  proboscis. 

This  is  a  handsome  species,  so  different  from  all  other  eighteen- 
armed  species  from  the  Burlington  Group,  that  no  comparison 
with  any  of  them  is  necessary. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  Mr.  A.  Albers. 

BATOCRINUS   SUBROTUNDUS,   n.   Sp. 

Plate  II y  Fig.  27 ^  basal  view;  Fig.  28,  summit;  Fig.  29;  azygous 

side. 

The  general  form  is  depressed — rotund.  The  vault  being  as 
large  or  larger  than  the  calyx,  and  both  slightly  depressed  longi- 
tudinally at  the  margin  at  the  top  of  the  azygous  area.  Calyx 
broadly  saucer-shaped.  No  radial  ridges.  Arm  openings  directed 
above  an  horizontal  line  and  not  visible  in  a  basal  view.  Surface 
plain  and  smooth. 
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Basals  expaoded  and  forming  a  shallow,  hexagonal  disc,  about 
twice  as  wide  as  the  diameter  of  the  column  and  bearing  an  hemi- 
spherical depression  for  the  attachment  of  the  column.  First 
primary  radials  from  one-half  wider  to  twice  as  wide  as  long, 
three  hexagonal  and  two  heptagonal.  Second  primary  radials 
quadrangular,  about  three  times  as  wide  as  long.  Third  primary 
radials  as  small  as  the  second,  pentagonal,  axillary,  and  in  the  ray 
on  the  right  of  the  azygous  area  supports  on  each  upper  sloping 
side  two  secondary  radials,  the  last  ones  being  axillary  and  sup- 
porting on  each  proximal  side  two  tertiary  radials  and  on  each 
distal  side  a  single,  axillary,  tertiary  radial  which  supports  on 
each  upper  side  a  quaternary  radial,  which  arrangement  gives  1o 
this  ray  six  arms.  In  the  ray,  on  the  left  of  the  azygons  area, 
the  third  primary  radial  supports  on  each  upper  sloping  side  a 
single,  axillary,  secondary  radial,  which  bears  on  each  proximal 
side  two  tertiary  radials  and  on  each  distal  side  two  tertiary 
radials,  the  last  ones  being  axillary  and  supporting,  on  each  upper 
sloping  eide,  a  quaternary  radial,  which  gives  to  this  ray  six 
arms.  In  the  ray  opposite  the  azygous  area,  the  third  primary  radial 
bears,  upon  one  side,  two  secondary  radials,  the  last  being  axillary 
and  supporting,  on  each  upper  side,  two  tertiary  radials,  and  upon 
the  other  side,  a  single  secondary  radial,  which  is  axillary  and 
supports,  on  one  side,  two  tertiary  radials,  and,  upon  the  other, 
three  tertiary  radials,  which  gives  to  this  ray  four  arms.  One  of 
the  lateral  rays  is  constructed  in  the  same  way  and  has  four  arms. 
The  other  lateral  ray  bears  upon  each  upper  side  of  the  third 
primary  radial  two  secondary  radials,  the  last  ones  being  axillary 
and  supporting,  on  each  upper  sloping  side,  two  tertiary  radials, 
which  gives  to  it  four  arms.  There  are,  therefore,  twenty-four 
arras  in  this  species.     The  arm  formula  is  6+4+4+4+6. 

The  regular  interradial  areas  differ  from  each  other,  but  none 
of  them  connect  with  the  plates  of  the  vault.  In  each  of  two  areas 
there  are  three  plates,  one  followed  by  two  in  the  second  range.  In 
another  area  there  are  four  plates,  one  followed  by  two  in  the 
second  range,  and  one  in  the  third  range.  In  the  other  ai'ea 
there  are  five  plates,  one  followed  by  two  in  the  second  range,  one 
in  the  third  range  and  one  in  the  fourth  range.  There  are  nine 
plates  in  the  azygous  area.  The  first  ooe  is  in  line  with  the  first 
primary  radials,  and  rather  larger  than  either  of  them.  It  is  fol- 
lowed by  four  plates  in  the  second  range,  and  three  in  the  third 
range,  above  which  there  is  a  single  plate  that  separates  the 
quaternary  radials  and  unites  with  the  plates  belonging  to  the 
vault. 

—7 
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The  yault  is  very  evenly  convex  and  bears  a  sabcentral  azygODS 
orifice.     No  proboscis.     It  is  covered  with  plaue,  smooth,  polygonal 

plates.     No  ovarian  pores  discovered. 

This  species  bears  no  resemblance  in  form  to  either  of  the 
twenty-fonr-armed  species  heretofore  described.  It  wonld  be  classed 
with  the  rotund  forms  having  smooth  plates  and  no  proboscis  and 
ranging  from  B.  dodecadactylus  with  twelve  arms  to  the  present 
species. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  A.  Albers. 

BATOCRINUS   SUBOVATUS,  n.   Sp. 

PUiie  II,  Fig.  30,  azygous  side;  Fig.  31,  opposite  view. 

Species  medium  size,  and  general  form  rotund  or  snbovate;  cal>x 
and  vault  subequal  in  size.  No  radial  ridges.  Plates  plane  and 
smooth.  Arm  openings  directed  above  an  horizontal  line  and  not 
visible  in  a  basal  view. 

Basals  form  an  hexagonal  disc  ft  little  larger  than  the  diameter 
of  the  column,  which  bears  a  concave  depression  for  the  attach- 
ment of  the  column.  First  primary  radials  about  one  half  wider 
than  high,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  quadrangular,  two  or  three  times  as  wide  as  long.  Third 
primary  radials  a  little  larger  than  the  second,  pentagonal,  axillary, 
and  the  ray  on  the  right  of  the  azygous  area  bears  upon  each  superior 
sloping  side  two  secondary  radials,  the  last  being  axillary,  and  one  of 
which  bears  upon  each  upper  face  two  tertiary  radials,  and  the 
other  bears  upon  the  distal  side,  two  tertiary  radials,  and  upon 
Ihe  proximal  side,  one  axillary,  tertiary  radial,  which  supports 
upon  each  upper  side  a  quahernary  radial,  which  gives  to  this  ray 
five  arms.  In  the  ray  on  the  left  of  the  azygous  area,  the  third 
primary  radial  bears  upon  each  upper  side,  two  secondary  radials, 
the  last  being  axillary  and  supporting,  upon  each  upper  side,  two 
tertiary  radials,  which  gives  to  this  ray  four  arms.  In  one  of  the 
lateral  rays,  the  third  primary  radial  bears  upon  one  side  four 
secondary  radials,  and  upon  the  other,  three  secondary  radials, 
the  last  being  axillary  and  supporting  on  each  upper  side  two 
tertiary  radials,  which  gives  to  this  ray  three  arms.  In  the  other 
lateral  ray,  the  third  primary  radial  supports,  on  one  side,  three 
secondary  ladials,  and  upon  the  other,  one  which  is  axillary  and 
supports,  on  one  side,  three  tertiary  radials,  and  on  the  other,  two 
tertiary  radials,  which  gives  to  the  ray  three  arms.  In  the  ray 
opposite  the  azygous  area  the    third   primary   radial    supports,  on 
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each  upper  side,  three  Becondary  radials,  which  gives  to  it  two 
arms.  There  are,  therefore,  seventeen  arms  in  this  species.  The 
arm  formula  is  5+3+2+3+4. 

The  mterradial  areas  are  uneqaal,  but  all  are  separated  from 
the  plates  of  the  vault.  In  each  of  two  areas  there  are  two  plates, 
one  following  the  other.  In  another  area  there  are  three  plates, 
one  followed  by  two  in  the  second  range.  In  the  other  area  there 
are  four  plates,  one  followed  by  two  in  the  second  range,  and  one 
in  the  third  range.  There  are  eight  plates  in  the  az>gous  area. 
The  first  one  is  in  line  with  the  first  primary  radials  and  some- 
what smaller  than  either  of  them.  It  is  followed  by  three  plates, 
in  the  second  range,  three  in  the  third  range,  and  one  in  the 
fourth  range,  which  is  cut  off  from  the  vault  by  the  union  of  the 
tertiary  radials  above  it 

The  vault  is  highly  convex  and  covered  with  plane,  smooth, 
polygonal  plates.  It  bears  a  subcentral  proboscis.  No  ovarian 
pores  discovered. 

This  species  bears  little  resemblance   to    any    other    seventeen 
armed  species,  and,  of  course,   need   not  be    compared    with    any 
other;  though  its  general  appearance  may  be  said  to  resemble  B. 
rolundus,  from  which  it  is  very  widely  separated  in  the   essential 
elements  of  structure. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  A.  Albers. 


BATOCBINUS   SUBSOITULUS,   n.   sp. 

Plate  II If  Fig.  9,  view  opposHe  the  azygous  area;  Fig,  10,  basal 

view;  Fig.  11,  summit. 

Species  medium  size,  biturbinate,  or  pomewhat  wheel-shaped. 
Calyx  two  and  a  half  times  as  wide  as  high,  most  rapidly  spread- 
ing toward  the  arms,  which  are  directed  horizontally,  and  leaving 
the  sides  concave  or  a  broad  constriction  from  the  basals  to  the 
arms.     Surface  of  the  plates  plain  and  smooth. 

Basals  form  a  low  expanding  cup  twice  as  wide  as  the  diam- 
eter of  the  column  and  having  an  hemispherical  depression  for  the 
attachment  of  the  column.  First  primary  radials  between  two  and 
three  times  as  wide  as  long,  three  hexagonal,  two  heptagonal. 
Second  primary  radials  quadrangular,  three  or  four  times  as  wide 
as  long.  Third  primary  radials  only  a  little  larger  than  the  sec- 
ond, three  hexagonal,  one  heptagonal  and  one  pentagonal,  axillary, 
and  in  each  of  four  of  the  rays  support,  on  each  superior  sloping 
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side,  two  secondary  radials,  the  last  being  axillary,  and  supporting, 
on  each  upper  side,  two  tertiary  radials,  except  adjoining  the  azy- 
gons  area  there  are  three,  which  gives  to  each  of  these  rays  fonr 
arms.  In  the  ray  opposite  the  azygons  area,  the  third  primary 
radial  bears  upon  each  upper  sloping  side  three  secondary  radials, 
which  gives  to  this  ray  two  arms.  There  are,  therefore,  eighteen 
arms  in  this  species.     The  arm  formula  is  4+4+2+^+4. 

In  each  regular  interradial  area  there  are  three  plates,  one  wide, 
short  plate,  followed  by  two  in  the  second  range.  In  the  azygous 
area  there  are  seven^  plates.  The  first  one  is  in  line  with  the  first 
primary  radials  and  about  the  same  size.  It  is  followed  by  three 
plates,  the  middle  one  being  short  and  very  wide;  above  these 
upon  the  right  there  are  three  small  plates,  in  the  third  range. 
The  azygous  and  interradial  areas  are  widely  separated  from  the 
plates  of  the  vault 

The  vault  is  convex  and  covered  with  lar^e,  polygonal,  tumid 
plates.     It  bears  a  subcentral  proboscis. 

This  species  is  so  readily  distinguished  by  its  general  form  and 
surface  characters  from  all  other  eigh teen-armed  species  that  no 
comparison  is  necessary  with  any  of  them. 

Found  by  B.  A.  Blair  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BAT0CRINU8   RUDI8,   n.   Sp. 

Plate  iF,  Fig.  4,  azygous  side  view. 

Species  large,  biturbinate.  Calyx  about  one-half  wider  than 
high,  most  rapidly  spreading  in  the  superior  part,  so  as  to  leave 
the  sides  arcuate  or  apparently  broadly  constricted  from  the  basals 
to  the  free  arms.  Ambulacral  openings  directed  horizontally  and 
not  visible  in  a  basal  or  summit  view.  Plates  tumid  and  nodose. 
No  radial  ridges. 

Basals  the  largest  plates  in  the  body,  flattened  on  the  outside 
and  extended  in  expanding  wedge-shaped  ends  below  the  end  of 
the  column.  They  form  an  hexagonal  cup,  about  twice  as  wide 
Hs  the  diameter  of  the  cjlumn,  with  widely  gaping  sutures  below, 
so  that  the  calyx  will  stand  on  the  cuneiform  edges  of  the  basal 
plates.  First  primary  radials  wider  than  long,  three  hexagonal, 
two  heptagonal,  and  each  one  bears  a  transverse  central  node* 
Second  primary  radials  quadrangular  about  one-half  or  less  than 
one- half  wider  than  long  and  each  one  bears  a  central  node. 
Third  primary  radials  of  unequal  size,  the  one  on  the  right  of 
the  azygous  area   is  large    and    heptagonal,    the    one  on    the   left 
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of  the  azygouB  area  is  small  and  hexagonal,  the  others  are  pentag- 
onal or  hexagonal,  axillary,  and  sapport,  on  each  upper  sloping 
side,  two  secondary  radials,  the  last  being  axillary,  and  support- 
iog,  upon  each  upper  sloping  side,  two  tertiary  radials,  except  on 
each  side  adjoining  the  azygous  area,  where  there  is  only  a  single 
secondary  radial,  which  is  axillary,  and  bears  upon  each  superior 
sloping  side  three  tertiary  radials,  which  arrangement  gives  to  each 
ray  four  ambulacral  openings  to  the  vault.  There  are,  therefore, 
twenty  arms  and  twenty  ambulacral  openings  to  the  vault  in  this 
species. 

The  regular  iuterradial  areas  are  widely  separated  from  the 
plates  of  the  vault,  and  in  the  areas  that  can  be  determined  in 
our  specimen  there  are  three  plates,  one,  followed  by  two  small 
ones  in  the  second  range.  In  the  azygous  area  there  are  seven 
nodose  plates.  The  first  one  is  in  line  with  the  first  primary  ra- 
dials and  larger  than  either  of  them.  It  is  followed  by  three 
plates  in  the  second  range,  two  in  the  third  range,  and  one  in 
the  fourth  range  that  unites  with  an  elongated  plate  belonging  to 
the  vault. 

The  vault  is  highly  convex  or  conoidal  and  has  a  capacity  fully 
eqaal  to  that  of  the  calyx.  It  is  covered  with  very  tamid  and 
nodose  plates,  and  bears  a  very  large  central  proboscis. 

This  species  is  readily  distinguished  by  its  form  and  nodose 
plates  from  all  others  that  have  been  described,  among  the  twen- 
ty-armed species.  Probably  it  is  as  near  B.  honorabilia  as  any 
other,  bat  there  are  more  tertiary  radials  in  that  species  than  In 
this  one,  and  the  ambulacral  openings  are  directed  upward  instead 
of  horizontally.  The  interradial  areas  are  more  elongated  and 
have  more  ranges  of  plates  than  there  are  in  this  species,  and 
the  azygous  area  is  is  not  connected  with  the  vault  in  that  spe- 
cies as  it  is  in  this.  The  vault  is  much  more  conoidal  in  this 
species  than  in  that,  and  has  a  much  larger  proboscis.  The  two 
species  are  so  dissimilar  that  they  are  readily  distinguished. 

Found  in  the  Keokuk  Group,  on  Little  Barren  river,  Kentucky, 
and  now  in  the  collection  of  Charles  L.  Faber. 
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BAT0CBINU8    SAQETOWNENSIS,   D.   Bp. 

PlcUe  IV,  Fig,  5,  azygous  side;    Fig,    6,  opposite   mew;   Fig.  7, 

summit. 

Species  large,  Bomewhat  nra-ehaped.  Calyx  Bomewhat  obco- 
Doidal,  nearly  as  loDg  as  wide,  broadly  tmncated,  constricted  above 
the  basals,  lobed  in  the  superior  radial  regions.  Plates  convex, 
the  larger  ones  nodose.  Ambalacral  openings  directed  upwards 
and  not  visible  in  a  basal  view. 

Basal  plates  the  largest  in  the  body,  and  form  a  cnp  about 
twice  as  wide  as  high  and  about  twice  as'  wide  as  the  diameter  of 
the  column.  They  extend  below  the  end  of  the  column  and  are 
constricted  in  the  upper  part  First  primary  radials  large,  longer 
than  wide,  three  hexagonal,  two  heptagonal,  and  each  one  bears  a 
transverse  central  node.  Second  primary  radials  quadrangular, 
about  one-half  wider  than  long.  Third  primary  radials  a  little 
larger  than  the  second,  pentagonal,  axillary,  and  support,  on  each 
upper  sloping  side,  two  large,  secondary  radials,  the  last  being 
axillary  and  supporting,  on  each  upper  sloping  side,  a  single,  large 
tertiary  radial,  which  arrangement  gives  to  each  ray  four  ambulacral 
openings  to  the  vault.  There  are,  therefore,  twenty  ambulacral 
openings  to  the  vault  in  this  species. 

A.11  of  the  interradial  areas  connect  with  the  plates  of  the  vault. 
The  r^^lar'  interradial  areas  are  elongated,  of  uneqal  size,  and 
contracted  toward  the  superior  part.  The  first  plate  in  each  of 
the  areas  is  large  and  nodose.  In  one  area  there  are  two  plates 
in  the  second  range,  one  in  the  third  range,  and  one  in  the  fourth 
range,  which  unites  with  a  single  plate  belonging  to  the  vault.  In 
another  area  there  are  two  elongiited  plates,  in  the  second  range, 
that  unite  with  two  elongated  plates,  that  curve  over  upon  the 
vault  In  another  area  there  are  two  plates,  in  the  second  range, 
that  unite  with  two  plates,  in  the  third  range,  that  unite  with  two 
plates  beloDging  to  the  vault.  The  other  area  has  the  same  num 
ber  of  plates  that  are  in  the  first  area,  above  described,  and  iht^y 
are  arranged  in  nearly  the  same  order,  dut  differ  in  siza  There 
are  elevea  plates  in  the  azygous  area.  The  first  one  is  in  line 
with  the  first  primary  radials,  and  of  about  the  same  size  and 
equally  as  nodose.  It  is  followed  by  three  plates,  subequal  in 
size,  in  the  second  range.  In  the  third  range  there  are  four 
plates,  one  of  which  is  quite  small  and  quadrangular,  and  above 
it  aad  in  liae  with  the    upper    part   of    the    largest    platcj  in  the 
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third  range,  there  is  a  single  plate.  Above  the  last  two  plates 
there  are  two  elongated  plates  that  unite  with  the  plates  of  the 
vault 

The  vault  recedes  from  the  ambulacral  openings  with  slight 
convexity,  and  then  rapidly  rises  cone  like,  which  is  continued 
slightly,  subcentrally,  in  a  large  proboscis.  The  vault  is  covered 
with  polygonal,  convex  plates,  the  larger  ones  being  nodose.  The 
nmbalacral  openings  are  above  the  calyx,  on  the  flattened  margin 
of  the  vault,  and  are  directed  straight  upward. 

This  is  a  peculiar  species,  so  different  in  its  general  appear- 
ance and  structure  from  all  other  twenty-armed  species,  that  no 
comparison  with  any  of  them  is  necessary  to  distinguish  it. 

Found  in  the  Burlington  Group,  at  Sagetown,  Illinois,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

BATOOBINUS   AFFINI8,   n.   sp. 

Plate  /F,  Fig,  8,  azygous  view;  Fig.  9,  opposite  view. 

Species  small,  somewhat  biturbinate.  Calyx  obconoidal,  trun- 
cH\ed,  nearly  as  high  as  wide.  No  radial  ridges.  First  primary 
radials  and  interradials  nodose.  A  small  ovarian  pore  by  the  side 
of  each  ambulacral  opening.  Ambulacral  openings  directed  hori- 
zontally. 

Basals  form  an  hexagonal  cup  four  times  as  wide  as  high,  twice 
as  wide  as  the  diameter  of  the  column,  slightly  constricted  in  the 
upper  part,  and  having  an  hemispherical  depression  for  the  at- 
tachment of  the  column,  and  a  minute,  round  columnar  canal. 
First  primary  radials  longer  than  wide,  three  hexagonal,  two  hep- 
tagonal,  and  each  one  bears  a  central  node.  Second  primary  ra 
dials  quadrangular,  twice  as  wide  as  long,  and  with  the  third 
primary  radials  smaller  than  the  first.  Third  primary  radials 
about  twice  as  large  as  the  second,  one  hexagonal,  four  penta- 
gooal,  axillary,  and  in  the  ray  od  each  side  of  the  azygous  area 
the  distal  side  supports  two  secondary  radials  and  the  proximal 
side  a  single  axillary  secondary  radial,  which  supports,  on  each 
upper  side,  a  single  tertiary  radial,  which  gives  to  each  of  these 
rays  three  arms.  In  each  of  the  other  three  rays  the  third  pri- 
mary radial  supports,  on  each  upper  sloping  side,  two  secondary 
radials,  which  gives  to  each  of  these  rays  two  arms.  There  are, 
therefore,  twelve  arms  in  this  species.  The  arm  formula  is 
3+2+2-4-2+3. 
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There  is  only  one  regular  interradial  plate  in  each  area,  and  it 
is  below  the  secondary  radtals  and  bears  a  central  noda  There 
are  pix  plates  in  the  azygous  area.  The  first  one  is  in  line  with 
the  first  primary  radials,  and  fnlly  as  large  as  either  one  of  them. 
It  bears  a  central  node  and  is  followed  by  three  plates  in  the 
second  range.  A  small  plate  is  intercalated  on  the  left  of  the 
middle  plate,  and  an  elongated  plate  follows  the  middle  plate  of 
the  second  rau?e  and  unites  with  the  plates  of  the  vault.  The 
calyx  is  longitudinally  depressed  in  the  superior  part  of  this  area. 

The  vault  is  convex,  covered  with  convex,  polygonal  plates,  and 
bears  a  subcentral  proboscis.  It  is  depressed  toward  the  azygous 
area. 

This  species  will  not  be  mistaken  for  any  other  twelve-armed 
species.  Its  affinity  seems  to  be,  through  B.  approociwcdus,  with 
B.  vemeniliantis.  The  proboscis  may  be  smaller,  the  interradial 
and  azygous  areas  somewhat  different  and  there  may  be  other 
minor  differences,  but  the  essential  difference  is  in  the  arm  form- 
ula. B.  approximattis  has  thirteen  ambulacral  openings  to  the 
vault,  B,  vemenilianus  has  fourteen  ambulacral  openings  to  the 
vault,  and  this  species  has  only  twelve. 

Found  in  the  Burlington  Group,  at  Sagetown,  Illinois,  and  now 
in  the  collection  of  Wm.  F.  B.  Gurley. 

BATOCRINUS  APPR0XIMATU8,   n.   sp. 

Plaie  IV,  Fig.  10,  azygous  side  of  an   elongated  jorm;  Fig.  11^ 
opposite  view  of  the  same;    Fig.  12,  lateral  view 

of  a  broader  form. 

Species  below  medium  size,  somewhat  biturbinate.  Calyx  obco- 
noidal,  from  one  fourth  to  three  fourths  wider  than  high.  No 
radial  ridges.  First  primary  radials  and  interradials  var^  ing  from 
smooth  to  nodose.  An  ovarian  pore  by  the  side  of  each  ambula- 
cral opening.     Ambulacral  openings  directed  horizontally. 

Basals  form  a  round  cup  from  two  to  three  times  as  wide  as 
high  and  about  one-half  wider  than  the  diameter  of  the  column. 
Plates  beveled  to  the  column,  which  is  attached  in  an  hemispheri- 
cal depression.  First  primary  radials  nearly  as  long,  or  as  long, 
as  wide,  three  hexagonal,  two  heptagonal,  some  are  nodose  and 
others  are  smooth.  Second  and  third  primary  radials  together 
much  smaller  than  the  first.  Second  primary  radials  quadrangu- 
lar, about  twice  as  wide  as  long.  Third  primary  radials  a  little 
larger    than    the    second,  penteigonal,  axillary,  and    in    the    ray  on 


57 

each  side  of  the  azygous  area  the  distal  side  supports  two  sec- 
ondary radials  and  the  proximal  side  an  axillary  secondary  radial 
which  supports,  on  one  upper  sloping  side,  two  tertiary  radials 
and,  upon  the  other,  one,  which  gives  to  each  of  these  rays  three 
arms.  One  of  the  lateral  rays  on  the  right  side  of  some  speci- 
mens and  upon  the  left  side  of  other  specimens  is  constructed  in 
the  same  way,  and  bears  three  arms.  In  each  of  the  other  two 
rays  the  third  primary  radial  supports,  on  each  upper  sloping 
side,  two  secondary  radials,  which  gives  to  each  of  these  rays  two 
arms.  There  are,  therefore,  thirteen  arms  in  this  species.  The 
arm  formula  is  3+3+2+2+3,  or  3+2+2+3+3. 

In  the  elongated  specimens  there  is  only  one  regular  interradial 
in  each  area,  and  it  is  below  the  secondary  radials,  but  in  the 
broader  forms,  in  some  of  the  areas,  there  is  an  additional  plate 
that  separates  the  secondary  radials,  in  one  or  more  of  the  areas, 
and  unites  with  the  plates  of  the  vault.  There  are  nine  plates  in 
the  azygous  area,  in  the  elongated  specimens.  The  first  one  is  in 
line  with  the  first  primary  radials  and  of  about  the  same  size.  It 
is  followed  by  three  plates  in  the  second  range,  three  in  the  third 
range,  and  two  in  the  fourth  range  that  unite  with  the  plates  of 
the  vault.  In  the  shorter  forms  there  are  only  eight  plates  in 
the  azygous  area. 

The  vault  is  much  more  convex  or  conical  in  the  elongated 
specimens  than  in  the  broader  forms  and  it  bears  a  nearly  central 
proboscis. 

This  species  will  not  be  mistaken  for  any  other  thirteen-armed 
species.  Its  affinities  are  with  B.  affinis  above  described  and  B. 
vemeuilianus.  The  basals  form  an  hexagonal  cup  in  B.  affinis; 
horizontally  truncated  below,  a  round  cup,  in  this  species,  beveled 
to  the  column,  and  a  round  cup,  with  a^  band  at  the  bottom  in  B. 
vemeuilianus.  There  are  more  azygous  plates  in  this  species  than 
there  are  in  B,  affinis,  and  as  many  as  there  are  in  B.  vemeuilianus. 
But  the  difference,  which  we  regard  as  most  important,  is  found 
in  the  number  of  ambulacral  openings  to  the  vault.  We  think 
the  difference  in  form  and  in  the  regular  and  azygous  areas  would 
-  not  be  of  specific  importance,  without  a  corresponding  difference 
in  the  arm  formi^la. 

Found  in  the  Burlington  Group  at  Burlington,  Iowa.  The  speci- 
mens illustrated  are  in  the  collection  of  A.  Albers,  but  both  forms 
are  also  in  the  collection  of  8.  A.  Miller,  and  in  that  of  Wm.  F. 
E.  Gurley. 

—8 
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BATOOBINUS  YABIABILIS,   D.   Sp. 

Plate  IV,  Fig,  13,  azygous  side  of  a  regular  elongated   specie 

men;  Fig.  14,  aide  view  of  same  showing  a  four-armed 

ray;  Fig.  15,  showing  a  four-armed  lateral  ray  and 

two  plates  in  the  regular  interradial  areas;  Fig. 

16,  showing  a  four- armed  ray,  on  the  left  of 

the  azygous  area;  Fig.  17,  showing  a 

four- armed  ray  on  the  right  of 

the  azygous  area. 

Species  variable  in  size,  from  small  to  medium;  somewhat 
bitorbinate,  bat  varying  in  this  respect.  Calyx  obconoidal,  about 
one-half  wider  than  high.  No  radial  ridges.  First  primary  radials 
and  interradials  varying  from  plane  to  nodose.  Ambulaoral  open- 
ings directed  nearly  horizontally  and  an  ovarian  pore  by  the  side 
of  nearly  every  one  of  them. 

Basals  form  a  round  cup,  about  three  times  as  wide  as  high;  it 
is  slightly  beveled  to  the  column,  which  is  about  two-thirds 
the  diameter  of  the  cup.  First  primary  radials  usually  as  long  as 
wide,  three  hexagonal,  two  heptagona).  Second  and  third  primary 
radials  together  smaller  than  the  first.  Second  primary  radials 
quadrangular,  about  twice  as  wide  as  long.  Third  primary  radials 
a  little  larger  than  the  second,  pentagonal,  axillary,  and  in  the 
specimen  represented  by  figures  13  and  14,  the  one  on  each  side 
of  the  azygous  area  bears  upon  the  distal  side  two  secondary 
radials  and  upon  the  proximal  side  a  single,  axillary  secondary 
radial  which  bears  upon  each  sloping  side  two  tertiary  radials, 
which  gives  to  each  of  these  lays  three  arms.  The  left  lateral 
ray  is  constructed  in  the  same  way,  except  there  is  only  a  single 
tertiary  radial  where  the  other  rays  have  two,  and  it  has,  there- 
fore, three  arms.  In  the  right  lateral  ray,  as  shown  in  figure  14, 
there  is  a  single,  axillary,  secondary  radial,  on  each  side  of  the 
third  primary  radial,  which  bears  upon  each  upper  sloping  side,  a 
single  tertiary  radial,  which  gives  to  this  ray  four  arms.  In  the 
ray  opposite  the  azygous  area,  the  third  primary  radial  bears  upon 
each  upper  sloping  side  two  secondary  radials,  which  gives  to  it  - 
two  arms.  There  are,  therefore,  fifteen  arms  in  this  species.  The 
arm  formula,  in  the  specimen  represented  by  figures  13  and  14,  is 
3+4+2+3+3.  The  specimen  represented  by  figure  15  is  con- 
structed in  the  same  way,  except  the  left  lateral  ray  has  four 
arms,  and  the  arm  formula  is  3+3+2+4+3.  The  specimen  rep- 
resented by  figure  16,  has  the  ray  on  the  left  of  the  azygous  area 
bearing  four  arm8,^and  the  arm    formula  is   3+3+2+3+4.    The 
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specimen  represented  by  figure  17  has  the  ray  on  the  right  of  the 
azygons  area  bearing  four  arms,  and  the  arm  formula  is  4-|-3+2 
+3+3.  It  will  be  noticed  that  throughout  all  these  variations 
the  ray  opposite  the  azygous  area  has  two  arms,  and  the  four- 
armed  ray  changes  its  position  to  each  of  the  other  rays. 

There  is  only  a  single  plate  in  each  of  the  four  regular  inter- 
radial  areas  in  the  specimens  represented  by  figures  13,  14  and 
16.  And  there  are  two  plates  in  each  of  the  regular  interradial 
areas,  in  the  specimens  represented  by  figures  15  and  17.  In  the 
azygous  area,  in  the  specimen  represented  by  figure  13,  there  are 
six  plates.  The  first  one  is  in  line  with  the  first  primary  radials 
and  as  large  as  either  one  of  them.  It  is  followed  by  three  plates 
in  the  second  range,  subequal  in  size,  and  above  these,  there  are  two 
plates,  one  of  which  unites  with  the  two  plates  belonging  to  the 
vault.  The  specimen  represented  by  figure  17  has  the  same  num- 
ber of  plates  in  the  azygous  area,  but  there  is  a  little  difference 
in  the  arrangement  of  the  plates  at  the  upper    part   of   the  area. 

The  specimen  represented  by  figure  16  has  seventeen  plates  in 
the  azygous  area.  There  are  two  small  plates  instead  of  one  in 
the  third  range. 

The  vault  is  more  convex  in  some  specimens  than  in  others, 
the  proboscis  is  larger  in  some  specimens  than  in  others.  The 
number  and  arrangement  of  the  plates  covering  the  vault  is  quite 
different  in  different  specimens,  as  shown  in  figure  14  and  17. 

Notwithstanding  all  these  variations,  we  place  all  these  forms 
in  the  same  species,  because,  in  each  one,  the  number  of  ambu- 
lacral  openings  to  the  vault  is  the  same.  Other  differences  might 
be  pointed  out  from  other  specimens,  as,  for  example,  some  speci- 
mens have  a  single  plate,  in  some  of  the  regular  interradial  areas, 
and  two  in  others,  but  those  pointed  out  are  the  controlling  varia- 
tions. 

There  has  never  been  but  one  fifteen,  armed  species  heretofore 
described,  from  the  Burlington  Group,  and  it  has  no  resemblance 
to  this  one.  The  affinities  of  this  species  are  with  B.  vemeuili' 
anu8  and  the  two  species  are  to  be  distinguished  by  the  number 
of  ambulacral  openings  to  the  vault  We  have  examined  several 
hundred  specimens  of  B.  vemeuilianitSf  and,  while  they  differ  in 
size,  form  and  regular  and  azygous  areas  as  much  as  the  species 
here  under  consideration,  they  always  have  fourteen  ambulacral 
openings  to  the  vault.  When  Shunard  described  B,  vemeuilianu8y 
he  called  it  an  AcUnocrinuSy  because  the  genus  BcUacrtnus  was 
then  unknown,  and  following  the  ordinary  structure  of  AcUno- 
orinuSf  in   his  definition,  he  said  there  were   only  two  plates,  in 
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the  second  range,  in  the  azygons  area,  bat  there  are  three.  He 
described  the  fourteen-armed  species  and  gave  the  localities  where 
it  has  been  found  in  abundance;  but,  he  said,  ''the  number  of 
arm-openiugs,  in  the  specimens  under  examination,  varies  from 
fourteen  to  fifteen."  He  probably  had  some  specimens  of  this 
species,  which  he  did  not  distinguish  from  B.  verneuilianus.  But 
twenty  specimens  of  that  species  are  found  in  Missouri,  Iowa  and 
Illinois  to  where  one  is  found  belonging  to  this  species,  and  there 
can  be  no  doubt  about  which  one  he  regarded  as  the  type  of  his 
species. 

Found  in  the  Burlington  Qroup,  in  Iowa,  Missouri  and  Illinois, 
and  in  all  good  collections  from  that  Group.  Three  of  the  speci- 
mens illustrated  are  in  the  collection  of  S.  A.  Miller  and  one  in 
the  collection  of  A.  Albers. 


BATOOBINUS  OOQNATUS,   XL  Sp. 

Plate  IV,  Fig.  18,  azygous  side,  a  three-armed  ray  on  the  right 

and  a  four- armed  ray  on  the  left;  Fig,  19,   four-armed  ray 

on  the  right  lateral  aide  of  same  specimen;  Fig.  20,  four- 

armed  ray  on  the  left  of  the  azygons  area  in  another 

specimen;  Fig.  21,  a  four-armed  raj  and  three 

plates  in  an  interradial  area. 

Species  variable  in  size  from  small  to  medium;  somewhat  bitur- 
binate,  but  varying  in  this  respect.  Calyx  obconoi  lal,  about  one- 
half  wider  than  high.  No  radial  ridges,  but  arms  more  or  less 
clustered  at  the  margin.  Ambulacral  openings  directed  nearly 
horizontally  and  an  ovarian  pore  by  the  side  of  nearly  every  one 
of  them. 

Basals  form  a  round  cup  about  four  times  as  wide  as  high;  it 
is  slightly  beveled  to  the  column,  which  is  about  two-thirds  the 
diameter  of  the  cup.  First  primary  radials  usually  wider  than  long» 
three  hexagonal,  two  heptagonal.  Second  and  third  primary  radials 
together  not  larger  than  the  first.  Second  primary  radials  quad- 
rangular, two  or  two  and  a  half  times  as  wide  as  long.  Third 
primary  radials  about  twice  as  large  as  the  second,  pentagonal  in 
such  forms  as  are  represented  in  Figures  18  and  19,  but  hexag- 
onal, in  part  of  the  rays,  in  such  forms  as  are  represented  by 
figures  20  and  21,  axillary,  and  in  the  ray  opposite  the  azygons 
area,  supports,  on  each  upper  sloping  side,  two  secondary  radials, 
which  gives  to  this  ray  two  arms.  In  the  specimen  represented 
by  Figures  18  and  19,  in  the  ray  on  the  left  of  the  azygous  area, 
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the  third  primary  radial  supports,  on  each  upper  side,  a  single, 
axillary,  secondary  radial,  which  supports,  on  each  upper  sloping 
s'de,  two  tertiary  radiah,  except  iu  one  of  the  middle  branches 
there  is  only  one  tertiary  radial,  which  gives  to  this  ray  four 
arms.  The  ray,  on  the  right  lateral  side,  is  constructed  in  the 
same  way,  except  each  of  the  proximal  branches  bears  only  a 
a  single  tertiary  radial,  and  it  has  four  arms.  The  ray  on  the 
right  of  the  azygous  side  bears,  on  the  distal  side  of  the  third 
primary  radial,  two  secondary  radials,  and,  on  the  proximal  side, 
two  secondary  radials,  the  last  one  being  axillary,  and  supporting, 
on  each  upper  side,  two  tertiary  radials,  which  gives  to  this  ray 
three  arms.  The  left  lateral  ray  is  constructed  in  the  same  way, 
except  there  is  one  less  secondary  radial  and  it  beara  on  one  side 
two  tertiary  radials  and  on  the  other,  one;  it  has  three  arms. 
There  are,  therefore,  sixteen  arms  in  this  species.  The  arm 
formula,  in  such  specimens  as  are  represented  by  Figures  18,  19 
and  21,  is  3+4+2+8+4.  But  in  the  specimen  represented  by 
Figure  20,  the  arm  formula  is  3+3+2+4+4. 

In  the  specimen  represented  by  Figures  18  and  19,  there  are 
two  plates  in  one  of  the  regular  interradial  areas  and  one  in  each 
of  the  others.  In  the  specimen  represented  by  Figure  20,  there 
is  one  plate  in  one  of  the  areas  and  two  in  each  of  the  others. 
In  the  specimen  represented  by  Figure  21,  there  are  three  plates 
in  each  of  two  areas  and  two  plates  in  each  of  the  others.  In 
the  azygous  area  there  are  eight  plates.  The  first  one  is  in  line 
with  the  first  primary  radials  and  of  about  the  same  size.  It  is 
followed,  in  the  second  range,  by  three  plates,  and  these  by  three 
plates,  in  the  third  range,  above  the  middle  one  of  which  rests  a 
single  plate  that  unites  with  the  plates  of  the  vault.  In  one  speci- 
men we  notice  an  additional  small  plate  above  the  third  range. 
The  area  is  much  more  depressed  between  the  rays  in  some  speci- 
mens than  in  others. 

The  vault  is  more  convex  in  some  specimens  than  in  others. 
In  the  spreading  forms  shown  by  Figure  21,  the  vault  is  only 
moderately  convex,  while  in  the  biturbinate  forms  shown  in  Figure 
18,  the  vault  is  conical;  the  proboscis  is  proportionally  much 
smaller,  in  the  spreading  forms,  than  in  the  biturbinate. 

It  will  be  noticed  that  the  variations  in  shape,  and  in  the  regu- 
lar interradial  areas,  are  as  great  in  this  species  as  they  are  in 
B.  variabilis^  and  it  is  probable  that  other  specimens  may  show 
another  variation,  in  the  arrangement  of  the  arms;  that  is,  a  four- 
armed  ray,  on  each  side  of  the  azygous  area,  and  a  three-armed 
ray  on  each   lateral  side.     As  a  matter  of  course  the  affinities  of 
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this  species  are  with  B.  variabilis.  It  will  be  noticed  that  the 
ray  opposite  the  azygous  area  has  two  arms  in  B,  affiniSf  B.  ap- 
proQcimaitiSj  B.  vemeuilianuSj  B,  variabilis  and  B,  cognaius.  The 
different  species  have  respectively  twelve,  thirteen,  fourteen,  fifteen 
and  sixteen  ambnlacral  openinp^  to  the  vaalt,  but,  in  all  the 
changes,  one  of  the  rays  remains  the  same.  Here  is  the  greatest 
and  best  defined  evolation,  through  five  species,  that  has  ever  been 
found  among  the  palaeozoic  crinoids.  In  B.  vemeuilianiLS,  the 
two- armed  ray  sometimes  changes  place  with  the  right  lateral  ray 
and  sometimes  with  the  left  lateral  ray,  otherwise  it  is  always 
opposite  the  azygous  area.  Suppose  we  were  to  throw  all  these 
species  into  one,  as  an  illiterate  and  inexperienced  pretender  might 
do,  what  would  be  the  result?  It  would  simply  wipe  out  all 
specific  characters  belonging  to  Batocrinus;  for,  if  the  arm  formula, 
within  the  calyx,  is  not  of  specific  importance,  there  is  no  specific 
character  found  in  the  genus,  and  if  all  these  five  species  can  be 
dumped  into  one  species,  all  the  rest  may  be  made  to  follow. 
This  is  not  indicating  that  these  five  species  are  not  closely  re- 
lated, for  we  think  they  ara  They  have  a  wide  geographical 
range,  and  are  represented  by  numerous  specimens,  at  many  lo- 
calities. What  we  think  is,  that  here  is  an  evidence  of  evolution 
of  species,  accompanied  with  varietal  changes  in  each  species, 
which  tends  to  prove  that  one  species  arose  from  another,  or 
might  have  arisen  from  another.  We  have  no  idea  which  species 
came  first  into  existence  or  from  whence  it  came.  It  may  have 
been  that  from  the  twelve  armed  species  arose  all  the  others,  or 
it  may  have  been  that  the  commencement  was  from  the  fourteen- 
armed  species,  and,  that,  by  evolution,  rays  were  gained  in  one 
direction  and  lost  in  another.  If  the  more  numerously  rayed  spe- 
cies were  to  be  regarded  as  the  more  highly  developed,  it  would 
be  taking  for  granted,  as  a  fact,  that  which  the  fossils  do  not 
prove  and  that  which  we  have  no  right  to  assume,  no  matter  what 
emphasis  we  may  place  on  the  number  as  a  test  of  specific  im- 
portance. We  have  not  used  the  word  Eretmocrinus,  for  the  spe- 
cies under  consideration  are  true  Batocrinus. 

The  specimens  illustrated  are  from  the  Burlington  Group,  from 
Burlington,  Iowa,  and  from  the  collections  of  A.  Albers  and  8.  A. 
Miller,  but  others  occur  in  all  large  collections,  for  the  species  is 
not  rare. 
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BATOGBINUS  GONSANOUINEUS,   n.    Sp. 

Plate  IVj  Fig.  22,  azygous  view;  Fig.  23,  opposite  aide. 

Species  about  medium  size,  somewhat  biturbinate.  Calyx  ob- 
coDoidal,  most  rapidly  spreading  in  the  superior  part  so  as  to  ap- 
pear broadly  constricted  in  the  middle  part;  truncated  below.  No 
radial  ridges.  Ambulacral  openings  directed  nearly  horizontally, 
but  not  visible  in  a  basal  view,  though  they  may  be  seen,  in  part, 
from  the  summit  view.  Plates  plane,  in  our  specimen,  though  the 
larger  ones  may  be  nodose  in  other  specimens.  A  few  ovarian 
pores  only  are  distinguished  in  our  specimen,  but,  probably 
there  is  one  to  each  ambulacral  opening.  The  diameter  of  the 
calyx  is  about  one-half  more  than  the  height. 

Basals  form  a  rounded  cup  about  one-third  as  high  as  wide, 
and  very  gradually  spreading  from  the  column.  The  columnar  pit 
is  hemispherical  and  it  is  rather  sharply  rounded  at  the  margin  to 
the  outer  side  of  tl^e  cup.  First  primary  radials  wider  than  long 
three  hexagonal,  two  heptagonal.  Second  and  third  radials  to- 
gether smaller  than  the  first  First  primary  radials,  quadranc^ular, 
between  two  and  three  times  as  wide  as  long.  Third  primary 
radials  very  little  larger  than  the  second,  one  hexagonal,  the 
others  heptagonal,  axillary,  and  supporting  on  each  superior  slop, 
ing  side  two  secondary  radials,  the  last  ones  being  axillary  and 
supporting  on  each  upper  side  a  single  tertiary  radial,  which  gives 
to  each  ray  four  arms  and  four  ambulacral  openings  to  the  vault. 
There  are,  therefore,  twenty  arms  to  this  species.  The  arm  formula 
is  4+4+4+4+4. 

In  one  of  the  regular  interradial  areas  there  are  three  plates, 
one  followed  by  two,  in  the  second  range.  In  another  area  there 
are  four  plates,  one  followed  by  two  in  the  second  range,  and  one 
in  the  third  range.  In  another  area  there  are  five  plates,  one  fol- 
lowed  by  two  in  the  second  range,  and  two  in  the  third  range. 
In  the  other  area  there  are  six  plates.  These  areas  are  all  cut 
off  from  the  plates  of  the  vault  by  the  uiion  of  the  tertiary  ra- 
dials, excepting  the  one  having  six  plates,  and  one  of  these  ex- 
tends to  the  vault.  In  the  azygous  area,  there  are  nine  plates. 
The  first  one  is  in  line  with  the  first  primary  radials  and  of  about 
the  same  size.  It  is  followed  by  three  plates  in  the  second  range, 
three  in  the  third  range,  one  on  the  right  of  the  top  of  the  middle 
plate  in  the  third  range,  and  one  following  the  middle  plate  and 
uniting  with  two  plates  belonging  to  the  vault  There  is  one 
plate  in  one  of  the  intersecondary  areas. 
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Vault  moderately  convex,  covered  with  numerous  polyf^onal 
plates  and  bearing  a  small  subcentral  proboscis. 

This  species  does  not  seem,  by  its  general  form  and  structure, 
to  be  nearly  related  to  any  other  twenty-armed  species,  and  it 
cannot  be  mistaken  for  any  of  them.  In  its  general  form  and 
surface  characters,  it  seems  to  be  related  to  B.  affinis,  B.  approxu 
maitia,  B.  vemeuilianu8,  B.  variabilis  and  B.  Cognaitia.  Indeed, 
were  it  not  for  the  number  of  arms,  it  might  be  mistaken  for 
either  one  of  them.  The  variable  character  of  the  regular  inter- 
radial  areas  reminds  one  of  B.  variabilis^  B.  vemeuilanus  and 
B.  cognatiiSf  and  if  we  had  other  specimens,  we  might  expect 
to  find  great  differences,  in  this  respect,  in  different  specimens, 
and,  probably,  also,  in  the  azygous 'areas.  The  one  thing,  only, 
that  would  stand  to  distinguish  the  species  would  be  the  number 
of  arms.  That  is  all  the  distinguishing  specific  character  we  dis- 
cover now,  though  we  have  only  a  single  specimen  of  this  species, 
while  we  have  hundreds  of  the  others.  We  have  not  discovered 
any  eighteen-armed  species  in  this  line  of  evolution  of  species,  but 
we  expect  it  will  be  found.  We  have  a  nineteen  armed  specimen 
but  it  is  abnormal  aod  may  have  resulted  from  some  unknown 
injury  to  a  fifteen,  sixteen,  or  twenty-armed  species  or  an  un- 
unknown  eighteen  or  nineteen-armed  species.     We  figure  it  below. 

Found  in  the  Burlington  Qroup,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  A.  Albers. 

AN   ABNORMAL  SPECIMEN. 

Plate  IV y  Fig.  24 ^  right  side  mew;  Fig,  25,  adjoining  side  view. 

The  general  form  of  the  specimen  here  illustrated  is  that  of  the 
last  five  above  described  species  and  their  kindred,  B.  vemeuilu 
anus.  It  belongs  to  one  of  those  six  species  or  to  an  unknown 
eighteen  or  nineteeo-armed  species.  The  basal  plates  appear  to 
be  normal  and  so  do  four  of  the  first  primary  radials,  and  the 
first  azjgous  plate,  followed  by  three  plates,  in  the  second  ranga 
Otherwise  the  plates  of  the  calyx  are  not  in  a  normal  position, 
though  the  specimen  appears  to  have  been  fully  developed,  has 
nineteen  ambulacral  openings  to  the  vault  and  supports  a  large 
proboscis. 

The  first  primary  radial  opposite  the  azygons  area  is  a  small 
axillary  plate,  and  may  be  seen  on  the  left  of  figure  25.  On  one 
of  its  upper  sloping  sides  there  are  two  plates  in  an  interradial 
position,  and  on  the  other  sloping  side  there  are  three  primary 
radial  plates,  the  last  one  being   axillary,  and  supporting  on  each 
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upper  Bide,  a  secoDdary  radial,  which  bears  an  ambniacral  open- 
ing, and  if  this  were  all,  the  ray  would  bear  two  arms,  and  the 
specimen  would  not  belong  to  a  twenty*  armed  species.  But  the 
second  plate,  in  the  series  of  three,  is  axillary  and  if  the  ray  were 
straightened  it  would  be  the  third  primary  radial,  and  the  ray 
would  have  four  arms.  This  may  be  seen  on  the  left  of  figure  25 
and  on  the  right  of  figure  24,  as  the  two  figures  may  be  put  to- 
gether, with  a  slight  overlapping.  However,  when  you  look  at 
figure  24  you  can  see,  on  the  right,  the  series  of  three  radial 
plates,  apparently  occupying  an  interradial  position,  and  a  radial 
series  running  off  to  the  right  that  looks  as  if  it  might  be  the 
support  of  the  two  ambniacral  openings  that  we  have  just  given 
to  the  ray  opposite  the  azygous  area.  This  leaves  in  doubt  the 
question  whether  the  ray  opposite  the  azygous  area,  in  the  nor- 
mal condition,  had  two  ambniacral  openings  or  four.  If  it  had 
four  the  species  possessed,  probably,  twenty  arms.  Looking  at 
figure  24,  you  will  see  three  ambniacral  openings  above  an  inter- 
radial area.  If  the  ray  were  straightened  and  the  two  ambniacral 
openings,  on  the  right,  given  to  the  ray  opposite  the  azygous  area, 
the  ray  would  take  these  three  openings  above  the  interradial  area, 
and  the  ray  would  then  have  five  arms.  Probably  this  is  where 
the  specimen  is  dwarfed  and  the  two  openings,  on  the  left,  should 
be  crowded  over  to  t^e  next  ray,  and  the  single  opening  should 
be  represented  by  two  openings,  and  then  there  would  be  twenty 
arms,  in  the  species.  If,  however,  this  belonged  to  B.  conaan- 
guineus,  then  the  species  was  as  variable  in  form,  as  we  have 
found  B.  variabilis  and  B.  cognattia  to  be.  As  a  matter  of  course, 
where  ambniacral  plates  are  over  interambulacral  areas,  the  am- 
bniacral canals  curved  so  as  to  unite  the  circulation  through  the 
regular  ambniacral  channels.  From  the  appearances,  we  are  in- 
clined to  believe  that  this  specimen  belongs  to  a  twenty  armed 
species,  and  certainly,  in  a  normal  condition,  possessed  as  many 
as  nineteen  arms.  The  injury  or  abnormal  development  did  not, 
as  we  think,  increase  the  number  of  ambniacral  openings  to  the 
vault,  the  tendency,  if  in  any  direction,  would  be  to  decrease  them. 
Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  8.  A.  Miller. 
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ANOTHER   ABNORMAL  SPECIMEN. 

Plate  /F,  Fig,  26 ^  azygous  side;  Fig,  27 y  opposite  view. 

The  general  form  of  this  specimeD  is  that  of  B.  cognaiits  and 
it  has  sixteen  arms.  The  azygous  side  is  normal  and  the  injury 
is  in  the  ray  opposite  the  azygous  area.  The  azygous  area  is  no*, 
exactly  like  a  typical  area  in  B.  cognafus,  because  it  is  wider,  in 
the  superior  part,  and  the  plates  ere  somewhat  differently  arranged, 
but  it  is  near  enough  to  that  species  to  classify  it  there,  unless 
for  auother  reason  it  belongs  elsewhere.  The  ray  opposite  the 
azygous  area  is  bent  out  of  shape,  the  plates  are  displaced, 
and  it  bears  three  arms.  The  arm  formula,  as  represented  in  the 
specimen,  is  3+3+3+4+3.  Suppose  the  ray  were  straightened 
and  supported  only  by  two  arm  openings  directly  in  line  with  it, 
and  that  the  ambulacral  openings,  which  are  above  the  inlerradial 
area,  on  the  left,  belonged  to  the  ray  on  the  left,  the  arm  formula 
would  be  3+4+2+4+3,  which  would  represent,  what  we  suppose 
would  be,  one  of  the  normal  varietal  forms  of  B,  cognatus.  And 
it  may  be,  after  all,  that  the  interior  will  show  that  to  be  the  ar- 
rangement of  the  ambulacral  canals.  If  so,  it  makes  B.  cognatus 
as  variable  as  B,  variabilis.  We  think  B.  cogruttus  will  never  be 
found  with  a  normal  ray  having  three  arms  opposite  the  azygous 
area.  But  we  think  the  specimen  under  consideration  is  a  B» 
cognatuSy  and  that  an  injury  produced  the  crooked  radial  series 
and  displaced  the  ambulacral  openings  to  the  vault.  If  this  view 
is  correct,  then  the  abnormal  specimen,  represented  by  figures  24 
and  25,  for  additional  reasons,  belongs  to  a  ninteen  or  twenty- 
armed  species. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now  in 
the  collection  of  A.  Albers. 

BATOCRINUS  ARGDTD8,  Miller  &  Gurley. 

\_Batocrinu8  argutus.  Miller  &  Gurlfty,  1896,  Bull.  No.    8,    111.   St 

Mus.  Nat.  Hist.,  p.  9,  pi.  1,  fig.  8  and  9.] 

The  type  of  this  species  has  twenty-one  arms,  two  plates  in 
each  interradial  area,  the  second  one  small,  and  six  plates  in  the 
azygous  area,  1+3+2.  The  five-armed  ray  is  on  the  left  of  the 
azygous  area  as  we  see  it  looking  at  the  illustration. 

Mr.  F.  A.  Sampson  has  a  specimen  from  the  same  locality  hav- 
ing a  similar  form  and  twenty-one  arms.      But  the  five-armed  ray 
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is  on  the  right  of  the  azygoas  area,  there  is  only  one  plate  in  each 
regular  iaterradial  area,  and  five  plates  in  the  azygous  area, 
1+3+1.  The  question  presented  is  whether  or  not  these  differ- 
ences are  of  specific  importance.  A  single  additional  small  plate, 
in  any  one  interradial  area  could  hardly  be  claimed  to  be  of 
specific  importance;  and,  for  the  same  reason,  we  think  the  ad- 
ditional small  plate,  in  each  area,  is  not  of  specific  importance. 
We  allow  for  greater  variation,  in  the  interradial  area,  within  the 
limits  of  a  species,  than  we  do  in  the  arm  formula,  in  the  calyx, 
and  yet,  there  is  an  absence  of  definiteness,  in  a  description,  that 
reads  "one  or  two  regular  interradials  and  five  or  six  azygous 
plates."  However,  in  this  case,  it  is  a  small  plate  that  is  absent, 
in  each  area,  and  which  does  not  noticeably  change  the  form  of 
the  body. 

Having  disposed  of  these  difiFerences,  the  question  still  remains, 
whether  or  not  the  arrangement  of  the  five-armed  ray  on  the 
right  or  left  side  of  the  azygous  area  is  of  specific  importance. 
We  think  it  is  nol^,  and  this  leads  us  to  some  general  remarks  con- 
cerning the  structure  of  crinoids.  We  think  the  azygous  side  of 
the  calyx  is  the  anterior  side  and  the  opposite  side  the  posterior 
side.  The  early  palaaontologists  took  the  contrary  view,  and  much 
of  the  literature  is  written  that  way,  acd  Billings,  doubting  the 
correctness  of  the  old  view,  and  probably  believing  as  we  do,  pro- 
posed the  use  of  the  word  azygous,  as  applied  to  one  side,  and 
we  have  followed  his  method  of  nomenclature,  in  order  that  our 
definitions  might  the  more  readily  be  compared  with  the  work  of 
others.  Believing  that  the  azygous  side  is  the  anterior  side  of  the 
crinoid,  we  can  see  no  reason  why,  in  a  twenty-one-armed  species, 
it  should  be  deemed  material  whether  the  five  armed  ray  is  on 
the  right  or  left  side  of  the  front  interradial  space,  and  the  ex- 
amination of  large  quantities  of  material  belonging  to  many  species 
seems  to  ui  to  indicate  that  it  is  not  of  specific  importance.  But 
it  does  seem  material,  whether  a  five-armed  ray  is  on  the  anterior 
side,  in  one  specimen,  and  on  the  posterior  side  iu  another;  for 
here  the  variation  is  in  essentially  diflferent  parts  of  the  body,  and 
our  observations,  in  all  cases,  even  in  Batocrinus  variabilis,  con- 
firms this  view. 

We  are  aware  that  some  pseudo-biologists  call  the  vault  the 
ventral  side  of  a  crinoid  and  the  calyx  the    dorsal    side;    but  the 
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vault  was  never  ventral  to  the  body  of  the  animal,  nor  was  the 
calyx  dorsal  to  the  body  of  the  animal.  The  words  ventral  and 
dorsal  cannot  be  applied  to  a  crinoid,  in  this  way,  with  any  more 
reason  than  the  roof  of  a  house  can  be  called  the  ventral  side  and 
the  cellar  the  dorsal  side.  The  crinoid  stood  uprii^ht)  and  all  the 
organs  were  in  that  position,  except  the  ovarian  pores  and 
ambalacral  canals,  from  the  base  of  the  arm  to  the  ring  surround- 
ing the  top  of  what  Meek  called  the  ''convoluted  origan."  One 
side  was  evidently  anterior  and  the  other  posterior,  and  we  have 
no  donbt  that  the  azygons  side  is  the  anterior  side  and  the  op- 
posite one  posterior.  Looking  at  the  crinoid  in  this  view,  the 
left  side  is  the  right  side  of  an  illustration.  But  in  all  cases, 
when  we  have  used  the  words  right  side  or  left  side,  we  have  re- 
ferred to  the  illustration  and  not  to  the  disputed  question  as  to 
which  was  the  right  side  or  the  left  side  of  the  animal  itself.  It 
is  no  easy  task  to  reform  the  crinoid  literature  and  reduce  it  to 
a  uniform,  plain  system,  governed  by  a  simple  statement  of  the 
facts  as  they  are  known  to  exist,  and  we  have  not  undertaken   it 

Mr.  A.  Albers  has  a  specimen  of  B,  argutus,  from  Burlington, 
Iowa,  that  has  the  arms  arranged  just  as  they  are  in  the  type,  and  it 
haa  the  same  form  and  number  of  regular  interradials,  but  it  has  seven 
axygous  plates  instead  of  six.  The  additional  azygous  plate  is  a 
small  one  in  the  third  range  on  the  lef  c  of  the  azygous  area.  The 
fact  that  this  twenty  one  armed  species  occurs  at  Sedalia  and  at 
Burlington,  is  another  evidence  of  the  fixity  of  the  species,  and 
of  the  value  of  the  radial  series,  within  the  calyx,  in  determining 
the  limit  of  a  species. 

In  describing  B.  argutus,  we  were  made  to  say,  that  it  is  the 
first  species  bearing  twenty-one  arms,  described  from  the  Burlington 
Group;  but  we  should  have  said,  it  is  the  second  species,  for  B. 
rolundus  was  described  many  years  ago  and  possesses  twenty-one 
arms. 

The  study  of  animal  life  has  led  the  most  extensive  observers 
and  best  thinkers  to  the  conclusion  that  nature  is  continuous,  and 
the  more  complete  the  knowledge  of  any  particular  family  or 
genus,  the  less  differentiated  are  the  species,  in  the  mind  of  the 
observer,  because  of  the  existence  of  intermediate  forms.  There 
are  bard  lines,  however,  that  separate  many  species,  in  the  fossil 
world,  and  these  are  found,  evidently,  among    the    crinoids.      We 
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find  haDdreds  of  Bpecimens,  difiFering  in  size,  but  poBsessing 
absolately  the  same  characters,  bat  do  not  find  any  near  relative, 
and,  in  such  case,  we  claim  to  have  found  a  distinct  species. 
The  intermediate  forms,  if  snch  existed,  we  do  not  find,  and 
hence,  are  unable  to  ascertain  from  what  direction  the  species 
came  or  where  it  drifted.  The  development,  in  a  particular  direc- 
tion, may  have  been  arrested  by  the  extinction  of  the  species,  and, 
in  snch  case,  the  last  form  would  be  stamped  with  unalterable 
characters.  It  is  common,  in  the  genus  Baiocrinus^  to  find 
specimens  differing,  only,  in  the  number  of  plates,  in  one  or  more 
of  the  interradial  areas.  That  is,  the  specimens  will  have  the  same 
general  form  and  appearance,  and  the  same  arm  formula,  and  tlie 
same  structure,  in  the  lower  part  of  the  regular  interradial  and 
azygous  areas,  but,  in  the  superior  part  of  one  or  more  of  the 
areas,  there  will  be  one  or  two  more  plates  in  one  specimen  than 
in  another.  In  B.  argutus,  there  would  be  three  species,  if  tbe 
variations  in  the  interradials  above  mentioned  weie  of  specific 
importance,  and  if  we  had  more  specimens  we  might  have  more 
of  the  same  kind  of  variations.  B.  glaher  would  furnish  eight  or 
ten  species,  among  the  specimens,  in  our  collections,  if  such 
variations  constituted  specific  dtfiFerences.  And  so  we  might 
almost  indefinitely  increase  the  species  of  Baiocrinus,  if  such 
variations  are  of  specific  valua  It  is  quite  true,  too,  that  numerous 
specimens  have  been  collected  belonging  to  some  of  the  species  of 
Baiocrinus,  that  have  shown  no  differences  in  the  interradial  plates. 
But  that  does  not  prove  that  other  specimens  will  not  show  any 
differences.  It  is  no  evidence  at  all.  On  the  contrary,  it  is  con* 
sistent  with  what  we  know  of  animal  life  to  suppose  that  other 
specimens  will  show  variations,  notwithstanding  the  apparent  fixity 
in  form  and  structure  of  any  number  of  specimens  that  we  might 
happen  to  collect  in  any  particular  species.  The  number  that  any 
one  may  happen  to  be  fortunate  enough  to  see,  in  any  of  these 
fossil  species,  is  like  a  drop  in  the  ocean  when  compared  with  the 
millions  of  specimens  that  mast  have  existed. 
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BAT00RINU8    BEPERTU8,   H.    Bp. 


Plate  IV,  Fig,  28,  azygous  side;  Fig.  29,  opposite  view;  Fig.  30. 

summit 

Species  below  medium  size.  Calyx  bowl-shaped,  the  projections 
of  the  radial  series  ab  the  top  give  it  a  somewhat  pentagonal  out- 
line, when  seen  from  above;  more  than  one-half  wider  than  high. 
Plates  convex.  Badial  ridges  undefined.  Surface  finely  granular. 
Column  small  and  pierced  by  a  small,  cinquefoil  canal. 

Basals  form  a  small  hexagonal  disc,  with  i*e- entering  anglea 
The  disc  expands  slightly  upward  and  has  a  diameter  about  one- 
half  greater  than  the  diameter  of  the  column,  which  is  inserted 
in  a  rounded,  radiately  lined  depressiim  below.  The  lower  and 
outward  sides  of  the  basals  are  rounded.  First  primary  radials 
the  largest  plates  in  the  body,  a  little  wider  than  long,  three 
hexagonal,  two  heptagonal.  Second  and  third  primary  radials  to- 
gether smaller  than  the  first.  Second  primary  radialn,  quadrangu- 
Ur,  twice  as  wide  as  long.  Third  primary  radials  a  little  larger 
than  the  second,  one  heptagoual,  two  hexagonal  and  two  heptag- 
onal, axillary,  and,  in  the  ray  opposite  the  azygous  area,  which 
bears  the  heptagonal  plate,  support,  on  each  upper  sloping  side, 
two  secondary  radials,  which  gives  to  this  ray  two  arms,  (n  the 
ray,  on  each  side  of  the  azygous  area,  the  third  primary  radials, 
which  are  pentagonal,  support,  on  each  upper  sloping  side,  two 
secondary  radials,  the  last  one,  which  adjoins  the  area,  is  axillary, 
and  supports,  on  each  upper  side,  a  single,  tertiary  radial,  which 
gives  to  each  of  these  rays  three  arms.  One  of  the  lateral  rays 
is  constructed  in  the  same  way  and  bears  three  arms.  In  the  left 
lateral  ray,  the  second  secondary  radials  are  both  axillary,  and 
support,  on  each  upper  side,  a  tertiary  radial,  which  gives  to  this 
ray  four  arms.  There  are,  therefore,  fifteen  arms  in  this  species. 
The  arm  formula  is  3+3+2+4+3. 

There  are  three  plates  in  each  regular  interradial  area,  one  fol- 
lowed by  two  smaller  ones,  in  the  second  range,  which  do  not 
connect  with  the  vault.  There  are  nine  plates  in  the  azygous 
area.  The  first  one  is  in  line  with  the  first  primary  radials  and 
about  the  same  size.  It  is  followed  by  three  plates,  in  the  second 
range,  three  plates,  in  the  third  range,  and  two  plates  in  the 
fourth  range,  that  connect  with  the  plates  of  the  vault. 


71 

Vault  only  moderately  convex  and  covered  with  small,  convex, 
polygonal  plates,  and  bears  a  subcentral  proboscis. 

This  species  has  little  or  no  resemblance  to  B,  modulus  or  B. 
variabilis,  the  other  two  species,  bearing  fifteen  arms,  described 
from  the  Burlington  Group.  In  form,  it  more  resembles  B. 
adamsensiSy  a  ten-armed  speci*^  s,  or  B,  impariUs,  a  twelve  armed 
species,  or  B.  longirosirisy  an  eighteen-armed  species.  A  very 
beautiful  series  of  bowl-shaped  species  might  be  arranged,  bear- 
ing from  ten  to  twenty  arms. 

Found  in  the  Burlington  Group,  at  Sedalia,  Missouri,  and  now 
in  the  collection  of  F.  A.  Sampson. 

BATOCBINUS  8EDALIEN8I8,   n.   sp. 

Plate  IV,  Fig,  31,  azyrjous  sdej  Fig.  32,  opposite  view. 

Species  rather  below  medium  size,  biturbiiate,  vault  having  a 
capacity  equal  to  or  greater  than  the  cdyx.  Calyx  obconoidal, 
about  twice  as  wide  as  high.     Plated  pyramidal. 

Basals  small,  thin,  and  projecting  slightly  beyond  the  end  of 
the  column.  First  primary  radials  about  one-half  wider  than 
long  and  sharply  pyramidal,  three  hexagonal,  two  heptagonal. 
Second  and  third  primary  radials  together  very  little  larger  than 
the  first  Second  primary  radials  quadrangular,  about  twice  as 
wide  as  long.  Third  primary  radials  larger  than  the  second,  three 
hexagonal,  two  pentagonal,  axillary,  and  supporting,  on  each  upper 
sloping  side,  a  single  secondary  radial,  which  is  axillary,  and  sup- 
ports, on  each  upper  sloping  side,  a  single  tertiary  radial,  which 
gives  to  each  ray  four  arms  and  four  ambulacral  openings  to  the 
vault.  There  are,  therefore,  twenty  arms  in  this  species.  The 
arm  formula  is  4+4+4+4+^- 

The  azygous  and  regular  interradial  areas  are  cut  off  from  the 
plates  of  the  vault  by  the  union  of  the  tertiary  radials  above 
them.  There  are  three  plates  in  each  regular  interradial  area,  one 
followed  by  two  smaller  ones,  in  the  second  range.  There  are  six 
plates  in  the  azygous  area.  The  first  one  is  in  line  with  the  first 
primary  radials  and  larger  than  either  one  of  them.  It  is  fol- 
lowed by  three  plates  in  the  second  range,  one,  in  the  third 
range  and  one  in  the  fourth  range. 
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The  vault  is  broadly  and  highly  convex  and  bears  a  small  sub- 
central  proboscis.  It  is  covered  with  polygonal  plates  that  are 
produced  in  short,  sharp  spines. 

This  species  is  probably  most  nearly  related  to  B,  proboscidialis^ 
which  was  described  by  Hall  as  Actinocrinus  pro  boscididlia, 
and  has  generally  been  referred  to  Actinocrinus^  by  later 
authors,  though  it  is  a  true  Batocrinua,  If,  however,  the 
character  of  the  vault  and  proboscis  is  of  specific  importance,  they 
may  be  readily  distinguished.  In  B.  proboscidialis  the  vault  is 
terete  conical,  and  is  gradually  produced  into  a  large  and  long 
proboscis.  In  this  species  the  vault  is  broadly  convex  and  bears 
a  (mall  subcentral  proboscis.  The  species  are  farther  distinguished 
by  the  following  characters.  In  B.  proboscidialia,  the  surface  of 
the  plates  of  the  calyx  is  marked  by  short  angular  ridges,  which 
terminate  in  a  bi-nodose,  transverse  ridge,  on  the  first  radials, 
and  in  a  strong  angular  node  above;  in  this  species,  there  are  no 
angular  ridges,  or  bi-nodose,  transverse  ridges,  but  the  plates  are 
all  pyramidal  and  termi'^ate  in  angular  poiots.  In  B.  proboscidialis 
there  are  four  plates  in  each  regular  interradial  area  disposed  in 
three  ranges;  in  this  speoiee  there  are  three  plates,  disposed  in 
two  ranges.  The  azygous  areas  are  also  difiPeient.  But  notwith- 
standing all  these  differences,  both  species  have  the  same  arm 
formula  and  the  same  number  of  secondary  and  tertiary  plates, 
in  the  calyx,  and,  therefore,  must  be  nearly  related. 

Found  by  B  A.  Blair,  in  the  Burlington  Group,  at  Sedalia,  and 
now  in  the  collection  of  S.  A.  Miller. 

BATOOBINUS  SUB^QUATUS,   U.   sp. 

Plate  IV,  Fig.  33,  azygous  side;  Fig.  34,  opposite  view;  Fig  35, 

summit 

Species  small,  below  medium  size,  biturbinate,  calyx  and  vault 
subequal  in  capacity.  Calyx  bowl-shaped,  slightly  flattened,  in  the 
superior  part  of  the  interradial  areas,  about  one-third  wider  than 
high.     Radial  ridges  undefined.     Plates  convex.     Surface  granular. 

Basals  form  an  hexagonal,  slightly  expanding,  disc,  truncated  the 
entire  width  below,  by  the  column,  which  is  supported  in  a  rad- 
iately  lined,  hemispherical  depression.  First  primary  radials  as 
large  as  the  second  and  third  together,  wider  than  long,  three 
hexagonal,  two  heptagonal.     Second  primary  radials  quadrangular. 
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twice  as  wide  as  long.  Third  primary  radials  a  little  larger  than 
the  secojid,  pentagonal,  axillary,  and  in  each  ray  adjoining  the 
azygons  area,  bear  apon  the  distal  side,  two  secondary  radials, 
and  upon  the  proximal  side,  an  axillary  radial,  which  bears  upon 
each  sloping  side  a  single  tertiary  radial,  which  Rives  to  each 
of  these  rays  three  arms.  One  of  the  lateral  rays  is  coostrncted 
in  the  same  way  and  bears  three  arms.  In  the  other  lateral  ray 
and  in  the  ray  opposite  the  azygons  area,  the  third  primary 
radials  support,  upon  each  upper  sloping  side,  two  secondary 
radials,  which  gives  to  each  of  these  rays  two  arms.  There  are, 
therefore,  thiiteen  arms  in  this  species.  The  arm  formula  is 
3+2+2+3+3. 

The  azygons  and  regular  interradial  areas  are  all  cut  oS  from 
the  vault  by  the  union  of  the  radial  plates  above  them.  There  is 
one  regular  interradial  in  each  area.  There  are  five  plates  in  the 
azygons  area.  The  first  plate  is  in  line  with  the  first  primary 
radials  and  longer  than  either  of  them.  It  is  followed  by  three 
plates  in  the  second  range,  and  a  smaller  intercaleted  plate  to  the 
right  of  the  upper  part  of  the  middle  plate. 

The  vault  is  obconoidal,  covered  with  polygonal  plates  and  bears 
a  central  proboscis. 

This  species  has  little  resemblance  to  either  of  the  other  three 
thirteen-armed  species  that  have  been  described  from  the  Burliug- 
ton  Group,  and  need  not  be  compared  with  any  of  them.  It  is 
quite  a  peculiar  species,  and  at  present  we  do  not  know  where 
its  nearest  relative  may  be  found. 

Found  by  F.  A.  Sampson,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  his  collection. 

BEMAILES   ON  THE  FAMILY  AOTINOOBINIDiE. 

This  family  prevaib  above  all  other  crinoids,  in  the  Subcar- 
boniferous  rocks  of  North  America.  It  first  appeared,  as  now 
understood,  and  of  course,  we  can  only  speak  within  the  limits  of 
the  present  state  of  learning,  in  the  Niagara  Group  of  the  Upper 
Silurian,  and  ended,  within  the  Subcarboniferous.  The  Upper 
Silurian  genera  are  Cylicocrinus  and  Saccocrinus^  neither  of  which 
are  known  to  occur  in  the  Devonian  or  Subcarboniferous,  though 
one  species,  described  by  Meek  and  Worthen,  as  Adinocrinus 
amphis  from  the  Burlington  Group,  has  been  referred  to  Sacco- 
—10 
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criDUB.  The  species  is  nearer  Actinocrinus  than  Saccocrintis  and 
is  best  retained}  in  the  genns,  to  which  it  was  first  referred.  It 
cannot  be  considered  as  a  connecting  link,  until  a  way  is  found, 
to  pass  through  the  Devonian  System  and  Chouteau  Group.  Two 
species  of  Cylicocrinus  have  been  described  and  the  specimens 
are  small.  Fifteen  species  of  Saccocrinus  have  been  described, 
varying  greatly  in  size,  but  S.  umiformis  and  S.  marcouanus  have 
the  largest  bodies  belonging  to  any  species,  in  the  Actinocrinidce, 
There  are  ten  ambulacral  openings  to  the  valt  in  X^ylicocrinus^  but 
whether  or  not  the  arms  bifurcate  after  becoming  free  is  unknown. 
In  ScLCCOcrinus  there  are  either  ten  or  twenty  ambulacral  openings 
to  the  vault,  and  the  arms,  in  Saccocrinus  speciosus  are  known  to 
bifurcate  twice  after  becoming  free,  giving  to  that  species  forty 
arms,  and,  in  other  cases,  where  there  are  twenty  ambulacral 
openings,  the  arms  are  known  to  bifurcate  once  so  as  to  give  the 
species,  at  least,  forty  arms. 

The  Devonian  genera  are  Oennceocrintis,  Megistocrintis  and  the 
species  described  by  Hall  from  the  Hamilton  Group  as 
Aclinocriniis  prcBCursor^  which  may  be  a  Baiocriniia.  There  are 
seven  speceies  of  Oennaeacrinicaf  and,  in  those  species,,  in  which 
the  arms  have  been  described,  there  are  sixteen,  twenty,  thirty 
and  forty  arms.  None  of  the  species  have  large  bodies.  There 
have  been  twenty- five  species  of  Megistocrinica  described.  They 
are  generally  large,  ranking  next  to  /Soococrtntis,  though  quite 
variable,  in  size;  but  there  is  great  uniformity,  in  the  general 
shape  of  the  different  species.  This  genus  occurs  in  different 
Groups  of  the  Devonian  System  and  in  the  Kinderhook  and  Bur- 
lington Groups  of  the  Subcarboniferous.  It  is  the  only  genus,  in 
this  family,  that  is  known  to  pass  from  one  geological  system  to 
another.  The  arms  of  the  various  species  are,  generally,  unknown, 
some  of  them,  probably,  bifurcate  and  others  do  not  The  ambu- 
lacral openings  to  the  vault,  in  some  of  the  species,  cannot  be 
determined  from  the  imperfect  descriptions  that  have  been  written, 
and  there  is  doubt  about  others.  Among  the  Devonian  species, 
the  number  of  ambulacral  openings  to  the  vault,  that  are  definitely 
known,  are  ten,  fourteen,  sixteen,  seventeen,  twenty,  twenty-seven  and 
thirty,  and  in  the  Kinderhook  and  Burliugton  Groups  ten  and 
twenty.  The  prevailing  Devonian  species  have  sixteen  ambulacral 
openings,  a  number  thus    far    unknown,  in  the    Subcarboniferous. 
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In  the  Snbcarboniferons  system  we  find  ActinocrintiSf  Agari- 
cocrinuSy  Alloprosallocrinus,  Amphoracrinua,  Batocrinus,  Blairo- 
crinu8,  DorycrinuSj  {Megt8tocrtnu8sboYe  mentioned)  PhyseiocrinuSy 
SampsonocrinuSf  ShumardocrinuSf  Steganocrinus,  and  Strotocrinus, 
In  this  disposition  of  the  genera  we  regard  Eretmocrinus  as  a 
synonym  for  Batocrinus  and  Teleiocrinu8  as  a  synonym  for 
Strotocrinus, 

Blair ocrinus,  Sampsonocrintis  and  Shumardocrinus  are  confined 
to  the  Chouteau  limestone.  There  are  four  species  of  Blairocrinus, 
each  of  which  bears  twenty  arms,  one  species  of  Sampsonocrinica 
that  has  nineteen  ambulacral  openings  to  the  vault,  and  one  species 
of  Shumardocrinus  that  has  five  ambulacral  openings  to  the  vault, 
and  the  free  arms  are  not  known  in  either  species.  There  are 
five  species  of  Actinocrinus  described  from  the  Ohouteau  lime- 
stone and  Kinderhook  Group,  having  twenty,  twenty-two,  and 
thirty  ambulacral  openings  to  the  vault.  Four  species  of  Agari- 
cocrinus,  having  nine  and  ten  ambulacral  openings.  Four  species 
of  Amphoracrinus  having  six  and  ten  ambulacral  openings  and 
one  with  twenty  arms.  Three  species  of  Batocrinus,  having 
twenty  ambulacral  openings.  And  three  species  of  Dorycrinus 
having  respectively  twelve,  fourteen  and  eighteen  arms. 

Physeiocrinu^,  Steganocrinus  and  Strotocrinus  are  confined  to 
the  Burlington  Group.  There  are  nine  species  of  Fhysetocrinus, 
having  twenty,  thirty- four,  forty  and  fifty  arms.  There  are  four 
species  of  Steganocrinus,  having  five  large,  ambulacral  openings 
to  the  vault  and  numerous  armlets  of  a  peculiar  character.  And 
there  are  twenty  species  of  Strotocrinus,  having  twenty,  twenty- 
six,  thirty,  forty,  fifty,  sixty,  seventy,  eighty  and  one  hundred 
arms  There  are  fifty-three  species  of  Actinocrinus,  described 
from  the  Burlington  Group,  having  ten,  twenty,  twenty-one,  twenty- 
two,  twenty-four,  twenty-nine,  thirty,  thirty-six  and  forty  arms; 
the  greater  number  have  twenty  and  thirty  arms.  Eighteen  spe- 
cies of  Agaricocrinus,  having  ten  and  twelve  arms.  Six  species  of 
Amphoracrinus,  having  ten,  twenty  and  twenty-two  arms.  One 
hundred  and  eleven  species  of  Batocrinus,  having  eight,  ten, 
twelve,  thirteen,  fourteen,  fifteen,  sixteen,  seventeen,  eighteen* 
nineteen,  twenty,  twenty-one,  twenty- two,  twenty-three,  twenty- 
four,  twenty-six  and  twenty-seven  arms,  the  prevailing  species  hav- 
ing eighteen,  twenty  and  twenty-two  ambulacral   openings  to  the 
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vault  And  twenty-three  species  of  Darycrimis,  having  ten,  eleven, 
twelve,  thirteen,  fourteen,  fifteen,  sixteen,  seventeen,  nineteen  and 
twenty  arms,  the  prevailing  species  having  twelve  and  sixteen 
arms. 

There  is  no  genus  oonfined  to  the  Keokuk  Group,  and  all  that 
are  found  within  it  passed  up  from  the  Burlington  Group  below, 
except  Alloprosallocrinica.  There  are  twelve  species  of  AciinocrinuSf 
having  twenty-five,  twenty-nine,  thirty,  thirty-eight  and  forty  arms 
or  mora  A  peculiarity,  in  some  of  the  species,  as  in  Adinocrinus 
gibsoniy  is  the  bifurcation  of  the  arms  after  they  become  free,  as 
they  do,  in  some  species  of  Scuxocrinus.  The  prevailing  species 
have  thirty  ambulacral  openings  to  the  vault  There  are  seventy- 
two  species  of  Baiocrinus,  having  twelve,  fourteen,  fifteen,  sixteen, 
seventeen,  eighteen,  twenty,  twenty-one,  twenty-two,  twenty-four, 
twenty -five,  twenty-six,  twenty-eight,  twenty- nine,  thirty,  thirty-two, 
thirty-six  and  forty  arms.  The  prevailing  species  have  sixteen,  seven- 
teen, eighteen  and  twenty  arms.  There  are  eighteen  species  of  Agaru 
cocrinus^  having  ten,  twelve,  thirteen,  fourteen,  sixteen  and  eighteen 
arms.  The  prevailing  species  have  ten  and  twelve  arms.  There 
is  only  a  single  species  of  AlloprosallocrinuSf  and  it  has  eleven 
arms.  There  is  only  a  single  species  of  Amphoracrinus.  It  was 
originally  referred  to  the  Waverly  Group  and  described  under  the 
name  of  Actinocrimis  vtminalis.  It  has  only  ten  ambulacral  open- 
ings to  the  vault,  but  the  arms  bifurcate  so  that  there  are  forty 
arms  in  the  superior  part.  The  association  of  crinoids  at  Bich- 
field,  in  Summit  county,  Ohio,  very  clearly  indicates  that  the 
rocks  are  above  the  Waverly  Groap  and  belong  to  the  Keokuk. 
There  are  seven  species  of  Dorycrinus,  having:  sixteen,  seventeen 
and  twenty  arms.     The  prevailing  species  have  twenty  arms. 

Authors  have  not  clearly  distinguished  between  the  Warsaw  and 
St.  Louis  Groups,  though  most  of  the  species  are  referred  to  the 
Warsaw  Group,  and  there  are  so  few  species  we  will  consider  the 
two  Groups  together.  First,  it  will  be  noticed,  that  no  AcUfuy- 
crinus  are  found  above  the  Keokuk  Group.  Sixteen  species  of 
Baiocrinus  have  been  deEcribed,  having  seventeen,  eighteen, 
twenty  and  forty  arms.  The  principal  species  have  eighteen  and 
twenty  arms.  One  Dorycrinus  has  been  described  having  ten 
arms  and  three  species  of  Alloprosallocrinus.  And  here  the 
family  of  the  Actinocrinidce  became  exbinct,  unless  Baiocrinus 
cojnosus    is    a   representative  of    the    Kaskaskia    Group.     It    was 
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credited  to  the  Kaskaskia  Group,  whea  it  was  described,  bat  we 
are  now  of  the  opinion  that  it  came  from  rocks  of  the  age  of  the 
Warsaw  or  St  Louis  Groups,  and  that,  so  far  as  our  knowledge 
now  extends,  the  family  of  the  Adinocrinidce^  during  the  age  of 
the  St.  Louis  Group,  ceased  to  exist. 

We  have  mentioned  eighteen  genera  belonging  to  the  Actino- 
crinidce,  which  are  more  than  belong  to  any  other  family  of 
crinoids;  and  we  have  enumerated  four  hundred  and  fifty-two  spe- 
cies belongiog  to  it,  which  are  more  than  belong  to  any  other 
family.  We  have  called  attention  to  the  geological  distribution  of 
the  genera  and  species  and  also  to  some  of  the  distinguishing 
characteristics.  What  conclusions,  if  any,  are  to  be  drawn  from 
the  facts  thus  set  forth? 

It  appears  that  Saccocrinus,  the  first  genus  to  appear  on  the 
stage,  grew  to  the  largest  size,  developed  fifteen  species,  bearing 
from  ten  to  twenty  ambulacral  openings  to  the  vault,  and  that  the 
arms  bifurcate,  in  Saccocrinus  speciosuSf  twice  after  becoming 
free.  (See  Pal.  N,  Y.,  voL  2,  PI.  XL VI,  fig.  1).  The  same  kind  of 
arms  and  the  same  method  of  bifurcation  may  be  seen  in  Amphora- 
crinus  vtminalis  from  the  Keokuk  Group.  (See  North  American 
Geology  and  Palaeontology^  p.  222;  and  Ohio  Pal.,  vol.  2,  PL  II, 
figs.  12  and  13).  And  the  same  kind  of  arms  and  the  same 
method  of  bifurcation  may  be  seen  in  Actinocrinus  gibsoni^  from  the 
Keokuk  Group.  (See  Bull.  No.  3,  IlL  St  Mus.  Nat  Hist,  PI. 
II,  fig.  1).  And  the  same  may  be  seen  in  other  genera  and  spe- 
cies, in  large  collections,  which  have  not  been  illustrated.  It  fol- 
lows, therefore,  that  bifurcating  arms  composed  of  a  double  series 
of  interlocking  plates  is  not  a  feature  of  generic  importance.  This 
might  be  proved  again  by  the  single  and  double  arms,  in  the 
same  specimen,  in  different  species  of  Baiocrinus^  illustrated  on 
PI.  I,  in  Bull.  No.  7,  111.  St  Mus.  Nat  Hist  The  number  of 
ambulacral  openings  to  the  vault  is  not  of  generic  importance,  not 
only  as  shown  by  Sa,ccocrinu8^  but  by  Megistocrtnus,  Batocrinus 
and  other  genera  that  include  numerous  species. 

The  largest  forms  and  very  small  ones  appeared  abruptly  in 
Saccocrinus  and  Cylicocrirms,  in  the  Niagara  Group,  as  perfect,  in 
all  their  parts,  so  far  as  we  know  or  have  reason  to  believe,  as 
any  that  existed  in  later  periods;  and  they  became  extinct  as 
abruptly  as  they  appeared,  in  the  same  geological  age.  There  are 
no  intermediate  forms — ^from  these  genera  to  Oennceocrinus  and  Me- 
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gistocrintis — that  ^appeared  as  abnibtly  in  the  Upper  Helderberg 
and  Hamilton  Groups.  There  is  no  process  of  development  or 
evolution  of  which  we  have  or  can  have  any  conception  that  will 
link  any  of  these  genera  together  by  lines  of  direct  descent 
Megistocrinus  survived  until  the  age  of  the  Burlington  Group, 
and  then  disappeared  as  abruptly  as  it  came  into  existence;  and 
during  all  that  time  specific  variations  were  taking  place,  but 
there  are  no  indications  of  another  genus  branching  from  it  or 
arising  out  of  it  Blairocrinua^  Sampsonocriniis  and  Shumard- 
ocrinus  appeared  without  progenitors  and  disappeared  without 
descendants  in  a  single  geological  age.  Suppose  that  from  Oenn- 
ceocrintis  arose  AcUnocrinus  and  AmphorcLcrinus^  aud  from  the 
form  called  AcUnocrinus  prcBCursor  arose  Batocrinus,  we  still 
have  the  abrupt  appearance  of  Agaricocrinus  and  Dorycrinus  in 
the  Ohouteau  Group,  without  progenitors,  and  they  became  ex- 
tinct without  having  developed  other  genera.  We  might  suppose 
that  from  Actinocrinua  and  Amphoracrinus  arose  Physetocrinus, 
Steganocrinxis  aud  Slrotocrinus^  and  from  Baiocrinus  arose  Alio-- 
prosallocrinusy  but  the  supposition  is  the  merest  guess  of  a  pos- 
sibility, without  any  facts  to  support  it.  But,  if  true,  they  dis- 
appeared from  the  stage  of  living  existence  abruptly,  immediately 
following  the  growth  of  the  largest  species  and  most  fruitful  and 
prolific  forms,  in  the  very  middle  of  the  subcarboniferous  age. 

No  one  can  contemplate  the  creation  of  something  out  of  noth- 
ing, or  what  is  called  special  creation;  hence,  the  theory  of 
evolution  and  development  of  animal  life.  Fseudosystematists  and 
pseudobiologists,  after  having  examined  a  few  fossils,  draw  their 
conclusions  concerning  the  embryological,  larval,  mature  and  declin- 
ing stages  of  development  of  genera  and  species;  without  pre- 
senting a  fact  or  principle  to  support  the  conclusions,  they  rest 
on  technical  names  and  barren  assertions.  Their  ideas  of  evolu- 
tion and  of  the  vast  and  incomprehensible  stages  of  life  repre- 
sented in  palaeozoic  time,  are  so  contracted  tha^  they  would  have 
you  believe  they  have  discovered  the  laws  and  limitations,  so  that 
the  ordinary  schoolboy  can  understand  and  apply  them  to  all  the 
fossil  forms  that  have  been  or  may  be  found.  In  their  narrow 
minds  they  have  contemplated  all  the  resources  of  nature  during 
the  immeasurable  ages  of  the  past.  We  have  looked  at  more  than 
fifty  thousand  specimens  of  fossil  crinoids,  and  have  carefully  ex- 
amined several  thousands  belonging  to  the  family  here  under  con- 
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sideration,  and  we  are  free  to  say  we  have  not  found  any  embry- 
ological,  larval,  matare  or  declining  stages  of  development  Nor 
has  our  study  caused  us  to  believe  any  one  has  or  ever  will  find 
such  stages  represented  in  the  tests  of  the  fossils  under  consid- 
eration. 

If  (volution  has  been  the  course  of  animal  life,  it  must  have 
been  commensurate  with  the  lapse  of  geological  ages,  not  only  as 
represented  by  the  deposits,  but  including  the  time  indicated  by 
the  unconformability  and  breaks  that  form  the  dividing  lines  be- 
tween groups  of  rocks.  And  the  interruption  of  the  course  found 
at  these  dividing  lines  is  far  greater  than  the  development  or  evo- 
lution found  within  the  deposits  themselves.  We  are  not  sur- 
prised, therefore,  to  find  Saccocrinus  and  Cylioocrinus  without 
progenitors  or  descendants.  They  may  have  emigrated  or  been 
driven  by  ocean  currents  from  the  homes  of  their  ancestors  to  where 
we  find  the  tests;  and  in  like  manner  they  may  have  been  carried 
away  to  foreign  climes  not  suited  to  their  habits  of  life,  where 
they  became  extinct  without  leaving  any  degenerate  descendants. 
If  such  were  the  case,  we  will  never  see  any  but  such  natural 
forms  as  we  have  found.  Of  course  the  smaller  specimens  may 
have  died  younger  than  the  larger  ones  did,  but  there  is  nothing 
embryological  or  larval  in  their  state  of  development  The  largest 
species  are  found,  in  the  Niagara  Group,  at  Chicago,  Illinois, 
the  smallest  species  in  Indiana,  and  the  medium -sized  species  in 
New  York;  but  all  of  them  occur  in  the  middle  or  upper  part  of 
the  Group,  and  they  were  not,  therefore,  ushered  in  at  the  be- 
ginning of  that  geological  age. 

What  we  have  said  of  those  two  genera  is  also  applicable  to 
MegistocrinuSf  that  appeared  at  the  outset,  in  the  middle  Devonian 
rocks  of  Indiana  and  Michigan,  with  numerous  species,  varying  in 
size,  from  the  smallest  to  the  largest  and  with  the  greatest  varie- 
ties of  form  and  structure,  and  then  disappeared  from  the  last 
half  cf  the  Devonian  age,  and  crossed  the  vast  lapse  of  time  in- 
dicated by  the  break,  between  the  Devonian  and  Subcarboniferous 
rocks,  and  reappeared,  in  the  Chouteau  Group,  represented  by 
other  and  different  species  and  again  reappeared  by  other  and  dif- 
ferent species  in  the  Burlington  Group,  and  then  disappeared  for- 
ever. But  there  are  no  embryological  or  larval  forms,  nor  any- 
thing in  the  test  of  the  last  living  species  to  indicate  a  declining 
structure  or  degenerate  descendant  from  the  Devonian  series.    And 
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what  we  said  of  ISaccocrinus,  Cylicocrinus  and  Megistocrinus 
may  be  said  with  eqna^  force  of  Blairocrintis,  Sampaanocrintis, 
ShumardocriniLS,  Agaricocrinus,  Baiocrinus^  and  Dorycrinus.  If 
this  manner  of  reasoning  is  at  all  admissible,  with  what  show  can 
we  say  that  from  Oennceocrinus  arose  Actinocrintis  and  Amphora^ 
crinusf  Is  it  not  the  merest  guess  upon  the  most  remote  possibity? 
The  theory  of  evolation  does  not  mean  that  animal  life  was  con 
tinually  improving  in  any  or  all  of  the  channels  of  its  existence, 
nor  that  it  was  declining  when  not  improving.  Neither  did  it  pass 
through  cycles  from  the  embryo  to  senility,  in  genera,  families, 
orders  or  classes.  On  the  contrary,  if  of  any  value  as  a  theory, 
the  evolution  must  conform  to  what  we  find  in  nature,  and  that 
is  almost  ceaseless  change,  without  necessarily  involving  advance- 
ment or  decline;  but  oonformability,  with  environment  and  sur- 
roundings. And  we  do  not  find  what  we  call  advancement  or  a 
higher  degree  of  development,  neither  do  we  find  a  decline  or 
degradation,  in  the  family  of  the  ActinocrinidcBy  from  its  appear- 
ance in  the  Upper  Silurian,  to  its  disappearance,  in  the  St.  Louis 
Group.  Nor  do  we  find  any  development  to  a  higher  or  decline 
to  a  ]ower  stage  of  existence,  in  any  of  the  genera  or  species, 
during  all  that  period.  The  species  are  the  most  abundant  in  the 
Burlington  Group,  and  the  variations  within  specific  limits,  are 
more  numerous  there  than  elsewhera  And,  having  fixed  upon 
certain  characters,  which  we  call  s(>ecific,  we  observe,  where  species 
are  most  abundant  and  fruitful,  the  greatest  tendency  to  break 
over  these  lines,  so  as  to  leave  it  doubtful,  sometimes,  whether 
a  particular  form  should  be  regarded  as  a  variety  of  a  described 
species  or  as  a  distinct  species.  This  occurs  among  the  Mtgista- 
crinus,  in  the  Hamilton  Group,  and  among  the  BatocrinuSf  in  the 
Burlington  and  Keokuk  Groups;  but  we  do  not  see  in  it  any 
progress  toward  senility  of  the  species  or  the  reverse.  In  fact, 
we  do  not  know  whether  ornamentation  of  the  test  indicates 
strength  or  weakness.  We  do  not  know  whether  Megistocrinus 
omatus  with  its  delicate  sculpturing  is  in  a  higher  or  lower  stage 
of  development  than  M,  spinosuluSj  with  its  canopy  of  spines; 
nor  whether  Batocrinus  nodulosus^  with  its  proboscis,  ornamen- 
tation and  tumid  plates  is  in  a  higher  or  lower  stage  of  develop- 
ment than  B.  oblatus,  with  plane,  smooth  plates  and  no  proboscis. 
We  do  not  know  whether   B,    oblatus   with   its    twenty-two   arms 
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is  in  a  higher  or  lower  stage  of  development  than  its  congener 
B.  rotundus,  with  twenty  one  arms.  In  short,  we  do  not  know 
what,  if  any,  specific  characters,  in  any  of  the  genera,  indicate 
progress  or  decline,  though  we  may  notice  that  BatocrinuSy  hav- 
ing tumid  plates,  are  more  abundant  and  have  a  greater  geolo- 
gical range  than  those  with  smooth  plates,  and  that  twenty- armed 
species  are  more  common  than  thirteen  armed  spiciea  We  must 
not  drift  away  from  our  mooring  and  forget  that  we  have  seen 
only  a  small  part  f  what  the  rocks  have  preserved,  and  that  it 
is  possible,  for  others,  in  future,  to  see  a  thousand  times  as  many 
specimens  as  we  have,  with  corresponding  advantages  for  examin- 
ing the  structure,  and  drawing  conclusions  as  to  the  evidences  of 
development.  We  attempt  to  speak  only  from  the  present  state  of 
science  and  our  own  investigations. 

FAMILY  POTERIOOKINID^. 

BABTGBINUS  SAMPSONI,   n.   Sp. 

Plate  IV,  Fig.  1,  basal  view;  Fig.  2,  azygous  side;  Fig.  5,  op^ 

posite  view. 

Species  large,  robust.  Calyx  about  one  and  a  half  times  as  wide 
as  high.  Plates  very  thick  and  highly  convex.  Angles  of  sutures 
without  pits.  Column  rather  small,  as  shown  by  the  cicatrix. 
Surface,  apparently  smooth,  probably  granular. 

Basals  small  and  form  a  low,  pentagonal  cup  or  disc,  with  re- 
entering angles.  It  is  pierced  by  a  small  columnar  canal,  sur- 
rounded by  a  cicatrix,  for  the  attachment  of  the  column,  having  a 
diameter  a  little  more  than  one-third  the  greatest  diameter  of  the 
disc.  The  cicatrix  bears  five  rounded,  concave,  radiately  lined  de- 
pressions for  the  firmer  adherence  of  the  column.  The  plates  are 
quadrangular,  without  counting  the  side  that  abuts  upon  the  canal, 
and  the  adjoining  sutures  are  beveled,  so  that  the  form  of  the 
convexity  of  the  plates  is  somewhat  pyramidal.  Subradials  about 
four  times  as  large  as  the  basals,  as  long  as  wide,  highly  tumid, 
three  hexagonal,  two  heptagonal,  by  reason  of  abutting  the  small, 
intercalated,  azygous  plate,  and  the  other  octagonal,  by  reason  of 
abutting  the  two  azygous  plates.  First  radials  about  twice  as  large 
as  subradials,  one-fourth  wider  than  high,  remarkably  thick,  and 
broadly  and  deeply  excavated  for  the  attachment  of  the  second 
—11 


82 

radials.    The  facet  has  an  inolination  of  nearly  forty- five  degrees. 

The  first  radials  are  truncated,  at  the  superior  lateral  angles,  by 
single  interradial  plates.  A  small,  triangular,  elongated,  azygous 
plate  is  intercalated  between  the  subradials  and  below  the  first 
radial,  on  the  right  of  the  azygous  area.  Another  quadrangular 
ftzygous  plate,  longer  than  wide,  broadly  truncates  a  subradial  and 
separates  two  first  radials.  These  two  azygous  plates  do  not  come 
together. 

This  species  is  distinguished  by  the  rapid  increase  in  size  from 
the  basals  to  the  first  radiala  By  the  great  thickness  and  con- 
vexity of  the  plates,  without  angular  pits.  Inclined  facet  for  the 
second  radials,  and  by  the  azygous  plates. 

Found  by  F.  A.  Sampson,  in  whose  honor  we  have  proposed 
the  specific  name,  in  the  Burlington  Group,  at  Sedalia,  Missouri, 
and  now  in  his  collection. 

POTEBIOGBINUS  BOZEMANENSIS,  n.  sp. 

Plate  V,  Fig.  11,  side   view,  natural  size,  showing   part  of  the 
proboscis;  Fig,  10,  same  magnified  two  diameters. 

The  specimen  is  on  a  slab. 

Species  very  small.  Calyx  obconoidal,  one-third  wider  than 
high.  Plates  rounded,  with  the  slightest  convexity,  but  showing 
the  sutures.     Surface  apparently  smooth.     Column  small. 

Basals  small  and  extended  but  little  beyond  the  column.  Sub- 
radials two  or  three  times  as  large  as  the  basals  and  nearly  as 
long  as  wide.  First  radials  very  little  if  any  larger  than  the  sub- 
radials, a  little  wider  than  long,  and  truncated  the  entire  width 
above  for  the  first  arm  plates,  from  which  they  are  separated  by 
a  very  slightly  gaping  suture.  The  arms  do  not  bifurcate,  and 
hence  there  are  only  five  arms  in  this  species.  The  first  plate  is 
very  long  and  round  externally,  but  the  plates  rapidly  shorten 
and  bear  alternate  pinnules. 

The  azygous  area  is  not  exposed  in  our  specimen,  but  from  the 
form  of  the  calyx  and  the  piece  of  the  proboscis  that  is  exposed 
there  can  be  little  or  no  doubt  of  the  generic  relations.  The  part 
of  the  proboscis  which  is  exposed  and  illustrated  is  round  and 
composed  of  four  series  of  plates. 

This  is  a  peculiar  species,  and  so  different  from  all  others  that 
no  comparison  with  any  of  them  is  necessary. 
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Found  by  £arl  Doaglass  in  the  subcarboniferous  rocks  of 
Bridger  mountains,  near  Bozeman,  Montana,  and  now  in  the  col- 
lection of  8.  A.  Miller. 

POTERIOOBINUS  DOUOLASSI,   n.  Sp. 

Plate  F,  Fig,  16^  side  vieu),  with  the  azygous  area  on  the  right; 
Fig.  17,  same  magnified  two  diameters.     The 

specimen  is  on  a  slab. 

Species  small.  Calyx  short,  obconoidal,  one- third  wider  than 
high.  Plates  convex;  sutures  distinct.  Surface  granular.  Column 
rather  large,  round,  every  alternate  plate  projecting. 

BaFals  form  a  low  cup  that  is  truncated  for  the  column  and 
expanded  above.  Subradials  larger  than  the  basals  and  nearly 
as  long  as  wide.  First  radials  as  much  larger  than  the  subradi- 
als as  the  subradials  are  larger  than  the  basals,  wider  than  long, 
pentagonal,  truncated  the  entire  width  above,  and  separated  from 
the  second  radials  or  brachials  by  a  gaping  suture.  A  single, 
elongated,  brachial  or  second  radial,  rounded  and  contracted  in 
the  middle,  and  axillary,  supports  upon  its  superior  sloping  sides, 
in  each  radial  series,  the  free  arms.  The  arms  do  not  again  bi- 
furcate, and  hence  there  are  ten  arms  in  this  species.  The  arms 
are  composed  of  very  long,  slightly  constricted  plates,  that  alter- 
nately  project  on  each  side,  for  the  support  of  coarse,  long- 
jointed  pinnules. 

The  first  azygous  plate  cannot  be  seen  in  our  specimen.  The 
second  plate  is  large,  truncates  a  subradial  and  extends  as  high 
as  the  middle  of  the  first  brachial.  The  plate  succeeding  it  is 
much  smaller;  only  part  of  the  alternate  plate  on  the  right  can 
be  seen,  but  enough  is  exposed  to  show  the  usual  alternate  ar- 
rangement that  characterizes  this  genus. 

This  species  is  distinguished  by  the  form  of  the  calyx,  single 
brachials  and  structure  of  the  arms.  While  it  is  not  conspicuously 
marked  by  any  peculiar  feature,  yet  we  do  not  know  of  any  spe- 
cies with  which  it  might  be  confounded. 

Found  by  Earl  Douglass,  on  the  Bridger  mountains,  at  Boze- 
man, Montana,  and  the  name  is  in  honor  of  the  collector.  The 
specimen  illustrated  is  in  the  collection  of  8.  A.  Miller. 
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FAMILY  RHODOCfllNID^ 

OONIASTEBOIDOOBINUS    FABERI,    IL   Sp. 

Plate  F,  Fig.  2,  basal  view;  Fig.  5,  side  view. 

Species  large.  Calyx  sabcylindrioal  to  Dear  the  sninmit  where 
it  cnrvee  outward.  No  radial  ridges.  Basal  plates  depressed.  The 
other  plates  tumid,  uodose  or  spinous.  Our  specimen  is  a  cavity 
in  a  rock,  preserving  all  the  external  features  of  the  calyx,  except 
the  sutures  between  the  basal  plates,  and  by  taking  an  impres- 
sion from  it  the  artist  has  been  able  to  furnish  a  basal  and  side 
view. 

The  basal  plates  form  a  regular  pentagon  one-half  wider  than 
the  diameter  of  the  column.  The  column  is  round.  Subradials 
large,  almost  regularly  hexagonal,  and  each  one  bears  a  long, 
sharp,  conical  spine,  that  is  directed  downward,  at  an  angle  of 
about  forty-five  degrees.  The  calyx  will  rest  upon  the  points  of 
these  spines.  First  radials  a  little  smaller  than  the  subradials, 
wider  than  long,  heptagonal,  and  each  one  bears  a  long,  sharp, 
conical  spine  that  is  directed  horizontally.  Second  radials  about 
one-fifth  as  large  as  the  first,  convex,  quadrangular  and  longer 
than  wide.  Third  radials  about  twice  as  large  as  the  second, 
tumid,  octagonal,  and  support  on  each  superior  lateral  side  two 
secondary  radials.  The  superior  face  is  truncated  by  an  inter- 
secondary  plate  that  is  followed  by  two  plates  in  the  second  range. 
The  calyx  curves  out  rapidly,  from  the  third  primary  radials,  and 
the  secondary  radials  spread,  so  that  at  the  summit  of  the  second 
secondary  radials,  they  are  directed  laterally  at  an  angle  of  about 
forty-five  degrees.  Beyond  this  point  our  specimen  is  not  pre- 
served.   These  plates  are  subnodose. 

There  are  ten  plates  shown  in  an  interradial  area  in  our  speci- 
men, and  we  suppose  that  to  be  the  limit.  The  first  plate  is 
almost  in  line  with  the  first  primary  radials  and  about  two-thirds 
as  large,  hexagonal,  and  bears  a  long,  sharp,  conical  spind  that  is 
directed  horizontally.  It  is  followed  by  three  smaller,  subeqnal 
plates  in  the  second  range,  each  one  of  which  bears  a  large  cen- 
tral node;  and  these  are  followed  by  three  still  smaller  plates 
in  the  third  range,  each  one  of  which  bears  a  central  node.  Above 
these  there  are  three  plates  shown  in  our  specimen,  each  one  of 
which  bears  a  small  central  node. 
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On  the  slab,  which  is  chert,  containing  oar  specimen  there  are 
the  casts  of  what  we  suppose  to  be  part  of  the  psendo  ambulacral 
appendages  or  ovarian  extensions,  but  tbey  are  not  connected  with 
the  calyx,  and  for  that  reason  are  not  illustrated.  If  they  rep- 
resent these  appendages,  they  are  much  larger  than  any  belonging 
to  any  of  the  described  species  of  Ooniaateroidocrinus. 

Found  in  Subcarboniferus  rocks,  probably  of  the  age  of  the 
Keokuk  Group,  near  Joplin,  Missouri,  and  now  in  the  collection 
of  Charles  L.  Faber. 

Family  CYATHOORINID^. 

GTATHOOBINUS   FABEBI,   n.   Sp. 

Plate  F,  Fig.  12,   basal  view;  Fig.   13^   azygoua  side;   Fig.  14, 
opposite  view;  Fig.  15,  radial  plate  magnified  two  diameters. 

Specimens  medium  size.  Oalyx  about  twice  as  wide  as  high, 
somewhat  obconoidal,  most  expanded  on  the  azygous  side.  Su- 
tures distinct  Surface  pustulous,  the  pustules  sometimes  uniting 
so  as  to  form  lines.     Column  round,  medium  size. 

Basals  small  and  form  a  low  cup,  with  a  shallow,  concave  de- 
pression for  the  attachment  of  the  column.  Subradials  nearly  as 
long  as  wide,  the  one  on  the  azygous  side  being  the  largest  First 
radials  of  unequal  size  and  from  one-half  wider  than  long  to  more 
than  twice  as  wide  as  long,  and  truncated  the  entire  width  above 
for  the  second  radials.  The  facets  are  inclined,  indicating  a  gaping 
suture,  and  they  are  only  slightly  notched  for  the  ambulacral 
canals.  The  azygous  plate  truncates  a  subradial  and  extends  one- 
third  of  its  length  above  the  first  radials. 

This  species  is  distinguished  by  its  form  and  pustulous  surface 
from  all  other  illustrated  species.  There  have  been  several  spe- 
cies, in  this  genus,  described  without  illustrations,  and  we  have 
c  impared  this  species  with  the  definitions,  some  of  which  are 
very  unsatisfactory,  but  none  of  them  seem  to  be  like  this  one. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  Charles  L.  Faber,  in  whose  honor  we  have 
proposed  the  specific  name. 
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Family  PLATTORINID^. 

platygbinus  douglassi,  d.  bp. 

Plate  F,  Fig.  18,  aide  view;   Fig.  19 y  same  magnified  two  diam- 
eters.     The  specimen  is  compressed  so  as  to  appear  wider 

than  it  really  is. 

Species  medium  or  below  medium  size  and  belonging  to  the 
round,  bowl-shaped  forms.  Calyx  round,  bowl- shaped,  truncated 
below,  and,  when  not  compressed,  about  as  high  as  wide.  Sutures 
are  not  beveled.  There  is  a  constriction  just  above  the  base  so 
as  to  form  a  basal  rim.  The  surface  is  furrowed  transversely 
across  the  sutures  between  the  first  radials  and  longitudinally  from 
tbe  lower  part  of  the  facet  for  the  second  radials  across  the  basal 
plate,  but  increasing  .in  number,  so  as  to  cover  the  basal  plates  to 
the  constriction  above  the  basal  rim.  These  furrows  do  not  cross 
each  other.     The  column  is  email  and  elliptical. 

Basals  form  a  low  cup  rather  more  than  one-third  the  height 
of  the  calyx.  First  radials  longer  than  wide  and  increasing  in 
width  very  slowly  in  their  upward  extension,  so  that  the  calyx  in- 
creases in  width  very  little  above  the  basals.  Articulating  facets 
for  the  second  radials  very  slightly  excavated,  about  one  third  the 
width  of  the  plates.  Second  radials  very  short  or  transversely 
almost  linear.  Third  radials  short,  axillary,  and  bear,  upon  each 
upper  sloping  side,  the  free  arms.  There  are,  therefore,  ten  arms 
in  this  species.  The  arms  are  long,  slender,  composed  of  pro- 
jecting, cuneiform  plates,  bearing  pinnules  alternately.  The  pin- 
nules are  long  and  very  dense.  Our  specimen  is  on  a  slab  and 
there  are  fragments  of  the  arms  not  illustrated,  which  show  the 
unusual  density  of  the  pinnules. 

The  superior  face  of  the  first  radials  is  transverse,  without 
showing  any  evidence  of  interradials.     Vault  unknown. 

This  is  a  peculiar  species,  distinguished  by  its  form  and  surface 
ornamentation  from  all  others. 

It  was  found  by  Earl  Douglass,  in  whose  honor  we  have  pro- 
posed the  specific  name,  on  Bridger  Mountains,  near  Bozeman, 
Mootana,  and  now  in  the  collection  of  S.  A.  Miller.  The  rocks 
from  which  it  was  collected  are  subcarboniferous. 
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.  FAMILY  GLTPTASTERIDiB. 

GLYPTASTER   MILLIGANJ2,   n.   sp. 

Pate  V,  Fig,  7,  azygous   side  of  a  small  specimen;  Fig.  8,  side 
view  of  a  larger  specimen;  Fig.  9,  summit 

view  of  same. 

Species  variable  in  size.  Calyx  obpyramidal,  truncated  below 
only  the  size  of  the  column.  Plates  highly  convex.  Badial  ridges 
imperfectly  defined.  Higher  than  wide.  Interradial  areas  flattened 
below  and  depressed  between  the  arms.  Surface  smooth  or  finely 
granular.  Column  pentagonal.  Columnar  canal  small  and  slightly 
cinquefoil. 

Basals  form  a  small  pentagonal  disc,  with  the  angles  directed 
toward  the  center  of  the  subradials.  Subradials  large,  longer  than 
wide,  having  an  angular  ridge  directed  toward  the  center  of  each 
adjoining  first  radial  and  one  toward  an  angle  of  the  basal  disc. 
A  transverse  section  is  pentagonal,  with  the  angles  at  the  center 
of  the  subradials,  and  re-entering  angles  at  the  sutures,  as  in  the 
basal  disc  below;  but  from  the  center  of  the  first  radials  upward, 
a  transverse  section  is  pentagonal,  with  the  center  of  the  radials 
in  the  angles.  First  radials  rather  larger  than  the  subradials  and 
a  little  wider  than  long.  The  one  on  the  left  of  the  azjgous  area 
hexagonal,  the  others  heptagonal.  Second  radials  much  smaller 
and  hexagonal.  Third  radials  smaller  than  the  second,  axillary 
and  support  the  free  arms. 

The  first  regular  interradials  are  large,  rest  between  the  supe- 
rior sloping  sides  of  the  first  primary  radials,  and  are  followed  by 
two  much  smaller  plates  in  the  second  range,  which  unite  with 
smaller  plates  that  graduate  to  those  of  the  vault,  without  any  dis- 
tinct line  of  separation.  One  can  hardly  say  whether  or  not  the 
third  range  should  be  classed  with  the  plates  of  the  vault  The 
first  azygous  plate  truncates  a  sabradial,  and  is  followed  by  three 
plates  in  the  second  range,  that  unite  with  plates  which  should, 
probably,  be  classed  with  those  of  the  vault. 

The  vault  is  depressed,  convex  toward  the  center  and  sunken 
toward  the  interradial  areas.  It  is  covered  with  numerous  convex, 
polygonal  plates,  and   bears  a  subcentral    azygous    orifice.     There 
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is  a  slight  swelling,  commencing  at  the  margin,  in  the  azygous 
area  and  extending  beyond  the  azygous  orifice,  that  is  covered 
with  very  small  plates. 

This  is  a  marked  and  peculiar  species,  that  cannot  be  mistaken 
for  any  hitherto  described. 

Found  by  Mrs.  J.  M.  Milligan,  of  Jacksonville,  Illinois,  in 
whose  honor  we  have  proposed  the  specific  name,  in  the  Niagara 
Group,  of  Decatur  county,  Tennessee,  and  now  in  her  collection. 

FAMILY  EUOALTPTOCRINID^. 

EUGALYPTOOBINUS  MILLIGAN^,   U.   Sp. 

Plate  Vy  Fig,  4,  basal  view;  Fig.  5,  side  view  showing   the  con- 

siriction  of  the  calyx;  Fig.  6,  side  view  of  another  specimen 

showing  the  sutures  separating  the  interradials  from 

the  summit  plates  and  constriction  of  the  latter 

above  the  arms,  the  azygous  orifice 

being  at  the  top. 

Species  medium  size.  Calyx  subturbinate,  broadly  constricted, 
in  the  middle  part,  and  truncated  at  the  base.  Surface  smooth  or 
granular,  our  specimens  being  silioified  the  granules,  if  they  ever 
existed,  are  destroyed.    Column  small  and  round. 

Basals  within  the  calyx  and  with  the  inferior  part  of  the  first 
radials  form  a  pentagonal,  funnel-shaped  cavity  for  the  reception 
of  and  attachment  of  the  column.  First  radials  wider  than  long, 
abruptly  curved  into  the  basal  concavity,  and  upward,  on  the 
outside,  so  as  to  form  a  sharp,  pentagonal  rim  at  the  base  of  the 
calyx.  Second  radials  quadrangular,  less  than  one-half  wider  than 
long.  Third  radials  somewhat  larger  than  the  second,  heptagonal, 
and  support  on  each  upper  lateral  side,  two  secondary  radials, 
the  last  being  axillary  and  supporting,  upon  its  nearly  transverse 
upper  face,  two  arms.  Above  three  or  four  transverse  plates,  the 
arms  are  composed  of  a  double  series  of  interlocking  plates,  as  in 
oth?r  species.  The  outline  of  each  arm,  however,  is  more  fusiform 
than  usual. 

The  superior  point  of  each  third  primary  radial  is  truncated  by 
a  pair  of  elongated  interbrachials  as  in  the  regular  inter- 
brachial  areas,  and  these  are  followed  by  a  long  plate  that  is  di- 
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vided  internally,  and  extends  to  the  top  of  the  arms  where  it 
unites  wich  a  Bummit.  plate.  The  first  regular  iuterradial  is  .of 
moderate  size,  ten  sided,  and  followed  by  two  elongated  plates  in 
the  second  range,  and  those  by  a  long  plate  that  is  divided  in- 
ternally and  extends  to  the  top  of  the  arms  where  it  unites  on  either 
side  with  a  summit  plate.  The  arms  when  closed  are  compact, 
within  furrows  formed  by  the  internal  union  of  the  long  interbrachial 
plates.  There  are  five  plates  at  the  summit  that  form  a  vault, 
which  is  constricted  above  the  tops  of  the  arms,  and  bears  a  cen- 
tral azjgous  orifice.  This  structure  of  the  snmmit  may  be  of 
generic  importance,  and,  if  so,  this  species  would  belong  to 
Hypanfhocrinus.  We  doubt  the  propriety,  however,  of  founding 
any  genus  of  crinoids,  on  the  structure  of  the  vault  or  proboscis, 
and,  therefore,  refer  this  species  to  Eucalyptocrinus. 

This  species  is  distinguished  by  the  pentagonal,  funnel-shaped, 
columnar  cavity,  broadly  constricted  calyx,  fusiform  arms,  con- 
stricted vault  and  elevation  of  the  azygous  orifice. 

Found  by  Mrs.  J.  M.  Milligan,  in  whose  honor  we  have  pro- 
posed the  specific  name,  in  the  Niagara  Group,  in  Decatur  county, 
Tennessee,  and  now  in  her  collection,  in  Jacksonville,  Illinois. 

ORDER  BLA8T0IDEA. 
Family  CODASTERID^. 

CODASTEB  JESSIES,   n.   Sp. 

Plate  F,  Fig,  20,  basal  mew;  Fig.  21,  side  view;  Fig.  22,  summH. 

Calyx  about  one-fifth  wider  than  high.  Summit  only  moder- 
ately  convex.  Transverse  section  of  the  basials  subtriangular,  with 
concave  sides.  Transverse  section  above  the  basals  subpentagonal. 
Surface  without  ornamentation. 

Basals  occupy  nearly  half  the  height  of  the  calyx.  They  are 
longitudinal,  depressed  at  the  sutures  and  rounded  in  the  middle 
part  of  each  plate.  The  point  for  the  attachment  of  the  column 
is  exceedingly  small.  The  two  larger  plates  are  of  equal  size  and 
pentagonal,  the  smaller  one  is  tetragonal.  Radials  equal,  wider 
than  long  and  the  mesial  gibbosity  gives  the  pentagonal  outline 
to  the  summit.  Part  of  the  summit  is  destroyed  in  our  specimen 
12 
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and  hence  only  part  of  it  can  be  described.  The  pseudoambulacra 
are  very  narrow  and  there  are  only  five  hydrospire  slits  in  an 
area. 

This  species  is  distinguished  by  its  general  form  and  smooth 
surface.  The  depressed  sntures  between  the  basals  is  a  distin- 
guishing feature,  and   so  are   the  five  hydrospire  slits  in  an  area. 

Found  by  Miss  Jessie  Blair,  in  the  Ghoteau  limestone,  at  Se- 
dalia,  Missouri,  and  now  in  the  collection  of  S.  A.  Miller.  The 
specific  name  is  given  as  a  compliment  to  the  finder. 

CLASS  CRUSTACEA. 
SUB  CLASS  XIPHOSURA. 
ORDER  EURYPTERIDA. 
Family  EURYPTERIDA 

EUBYPTERUS  KOKOMOENHIS,   n.   Sp. 

Plate  F,  Fig.  7,  the  lower    or  ventral  side  of  a  nearly  complete 

specimen. 

This  species  seems  to  be  about  the  size  of  Eurypterus  remipes, 
but  differing  somewhat  in  the  relative  proportions  of  the  body. 
The  carapace  is  roundish  or  somewhat  quadrangular  with  the  an- 
terior comers  rounded  and  about  seven-eighths  as  long  as  wide. 
The  abdomen  gradually  widens  from  the  carapace  for  three  or 
four  articulations  and  then  contracts  gradually  to  the  last  segment, 
or  it  may  be  said  to  be  somewhat  evenly  rounded  laterally.  The 
posterior  projections  or  angles  of  the  segments  are  only  partially 
preserved  in  our  specimen,  until  the  last  segment  is  reached,  and 
here  they  appear  much  larger  than  is  usual,  in  this  genus.  There 
are  twelve  segments.  Telson  tapers  slowly  to  near  the  end  when 
it  rapidly  tapers  to  the  point.  The  length  of  the  telson  is  about 
two-ninths  of  the  entire  length  of  the  animal. 

There  are  only  two  pair  of  the  palpi  preserved,  in  our  specimen, 
and  they  appear,  as  shown  in  the  illustration.  The  limestone  rock 
is  disposed  in  thin  layers  and  others  may  have  been  broken  away 
without  leaving  a  trace  of  their  former  existence.  The  pair  of 
swimming  feet  are  unusually  large,  but  the  specimen  preserves 
little  more  than  a  bare  outline  of  them.  The  mouth  too  is  in- 
distinct but  the  outline  of  the  small  post  oral    plate  is   preserved. 
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This  species  is  distingaished  from  all  others  by  the  greater 
length  of  the  carapace  in  proportion  to  its  diameter  and  by  the 
shorter  telson.  These  characters  are  obvious.  Its  general  form 
will  readily  distinguish  it  also. 

Of  course,  if  it  never  had  but  two  pair  of  palpi,  this  would  be 
a  very  marked  and  important  distinction;  but  the  parts  preserved 
are  so  much  like  Eurypterus^  that  we  suppose  there  were  four 
piir  and  two  iiave  not  been  preserved. 

Found  in  the  Waterline  Group,  at  Kokomo,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 
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PLATE  I. 


Pag«. 

ACTIMOCKINUB  SAMPCONI.  n.  Sp 5 

Fifi.    1.    view  opposite  the  asygoas  side. 
Fig.    2,    A.Z7xoni  tide  on  the  right. 

ACTlNOCBINirB  PRTTISKITSIS,  D.  Sp f 8 

Fig.    3.    Azygoat  view. 
Fig.    4.    Opi)oaite  view. 

PhTBETOCBINUB  ■▲XP80NI,  n.  ip 14 

Fig.    6.    Azygoue  view. 
Fig.    6.    Opposite  view. 
Pig.    7.    Sammlt. 

DOBTCRINirS  TABKRI,  n.  sp If 

Fig.  8.  Azygons  view. 
Fig.  V.  Opposite  view. 
Fift.  10.    Summit. 

BATOCBINL'I  NODOiARIUB,  n.  sp 3< 

Fig.  11.    Lateral  view,  azygons  side  to  the  right. 
Fig.  li.    Bum m it. 

Batoirinub  LBvis.  n.  sp    SS 

Fig.  18.    Basal  view 
Fig.  14.    Asygous  view. 
Fig    16.    Hnmmlt. 

BAT(K;Bi!i(7s  BNODit*.  n.  sp 25 

Fig    Itf.  Basil  view. 

Fig.  17.  Azy>r«>UH  vIhw. 

Kig.  1H  Summit. 

R\TOCRINl'S  COMPI.ANOTrS,  R.  HP 27 

Fig.  19.    Azygous  view. 
Fi2.  2().    Opposite  view. 

BATOCRirtirs   I.BVIGATUB.  Q.  9p 99 

Fig.  21.     AzygouBVlew. 
F15.  '^i     Opponiie  view. 

Batociiinus  I'OMTUs,  n.  wp 81 

Fig.  28.     Basal  view. 
Fi^.  '^4.    AzygouH  view. 
Fig.  «.    Summit. 

Batimmiinth  olahek,  n.  sp &2 

Fi«.  26.     Azy^oiiB  view. 

Fi;:.  27.    Opposite  side  of  the  saine. 

KiL'.  viS.     Opposite  sirie  of  anothnr  sp(*clmeii. 
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PLATE  II. 


BATOCRmVt  IHSOLBXt,11.  tp V 

Pig.  1.  Asygoni  Tiew. 
Pig.    2.    Oppoflite  view. 

BATOcmnins  aBLBOTUS,D.  sp S7 

Pig.  8.  Axygont  view. 
Pig.  4.  Oppofite  Tiew. 
Pig.    6.    SnmmiU. 

Batoobwus  ALBCfwi,  D.  sp 88 

Fig.    6.    As}  gone  view. 
Pig.    7.    BamI  view. 
Pii^.    6.    •■mmit. 

BaTOOBINUB  ■▲OOBLLU8,  B.  Sp 40 

Pig.  9.  AsygOBB  view. 
Pig.  10.    Oppoflite  view. 

Pig.   n.     fSMlBMlL 

Batoobuvus  taBLWis,  n.  »p... 41 

Pig.  It.  Asyffons  view. 
Pig.  18.  Oppoeite  view. 
Pig.  14.    Snmmlt. 

BaTOCBINUS  BBMOTUS,  D.  Bp 48 

Pig  1ft.  Azygoas  view. 
Pig.  16.  Opposite  view. 
Ptg.  17.    Samniit. 

BaTOCRIWUB  BICFOBITCB,  B.  ep *• 

Pig.  18.  Asygoas  view. 
Pig  19.  Opposite  view. 
Pig.  90.    Sammit. 

BATOCRINUB  BMODATD8,  n.  ip 48 

Pig.  21.    ABygoaa  view. 
Pig.  22.    Baeal  view. 
Pig.  28.    Saramit. 

Batoobiicus  ■PBOiosui,  b.  sp 47 

Pig.  24.  Asygoue  view. 
Pig.  25.  Opposite  view. 
Pig.  28.    Bommit. 

BATocRiNae  suBBonnrDUs,  B.  sp  48 

Pig.  27.    Bfteal  view. 
Pig.  28.    Sommlt. 
Pig.  29.    Asygons  view. 

Batoorimus  SUBOVATUB,  n.  sp 80 

Pig.  80.  AxygOBB  view. 
Pig.  31.    Opposite  view. 
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PLATE  III. 


▲CTXifOCBlKUS  BI80H0FFI,  n.  Sp 8 

Fig.  1.  Azygons  view. 
Fig.    2.    OppK>elte  view. 

ACTINOCRINUS  BPBCTABIL19,   11.  Sp » 

Fig.    3.    AzyfcouH  view. 

ACTINOCBINHS  AOBRINDi).  B.  Hp 10 

Fic.  4.  AzyKOiifl  view. 
Fig.    5.    Oppo«ite  view. 

BaTOOBINUH  HDBBCITOLUB,  D.  sp 18 

Fig.  8.  Axygone  view. 
Fig.  7.  Opposite  view. 
Fig.    8.    Snmmit. 

AcriM<)CBiMUB  HrBwnTULUS,  n.  sp 51 

Fig.    9.    View  opposite  ajsjrgoiis  side. 
Fig.  10.    Basal  view. 
Fig.  II.    Siiininit. 

AcnNOOBINUS  ai7BPiri^:ilKLLL'H,  B.  Sp 18 

Fig.  12.    AzygoQs  view. 
Fig.  IS     Opposite  vi<»w. 
Fig.  H.    Summit. 

DORTOBINITB   A.LAB4l[BBtSIH,    B.  Sp , 15 

Fig.  15.    Basal  view. 

Fig.  IB.    Sammit. 

Fig.  17     Azygons  view. 

AMPIIORACRINUS  .riSBIEifi,  B.  sp 81 

Fig.  18  Azygoas  view. 
Fis.  19.     Rosal  view. 
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DOKYCRIKL'S  SAMPSONI,   B.  Sp ..      17 

Fig.  aO.  Axygous  view. 
Fig.  21.  Opposite  view. 
Fig.  '-M.    Summit. 
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PLATE  IV. 


Page. 

Babtcbinds  ■AMpeoNi,  n.  0p 81 

Vig.    1.    Basal  view. 
Fig     9     Asygons  view. 
Fig.    8.    Opposite  view. 

bATOCRIlfUi  BUDIt,  D.  ep 68 

Fig.    4.    Azygons  view. 

Batocbinub  RAQKTowNBirtis,  n.  sp 64 

Fig  6.  AzygouB  view. 
Fig.  6.  Opposite  view. 
Fig.    7.    Hammit. 

Batocbinfb  AFFiHif,  n.  sp 66 

Fig.  8.  Azygout  view. 
Fig.    9.    Opposite  view. 

BaTOCBIHUS  AFPBOXUf  ATUS,  n  sp 66 

Fig.  iO.    Azygoii«  view. 

Fig.  11.    Opposite  view. 

Fig.  12.    Lstersl  view  of  another  specimen. 

Batocbinub  vABfABiuB,  n.  sp '. 68 

Fig.  18.    Asygoae  view  of  elongated  form. 

Figs.  14  and  16.    Lateral  views  of  same. 

Figs.  16  and  17.    Lateral  views  of  another  specimen. 

Batocrihus  cooHATUB,  n.  sp  60 

Fig.  18.    Aaygons  view. 

Flga.  19,20  and  21.    Lateral  views  of  the  same. 

Batocbinub  ooNSANounrBus,  n.  ep 68 

Fig.  22  Aiygons  view. 
Fig.  28.    Opposite  view. 

Batoobinus  (an  abnormal  specimen) 64 

Fig.  24.    Right  side  view. 
Fig.  26.    Adjoining  side  view. 

BATooBrRUB  (an  abnormal  specimen.) 66 

Fig.  26.  AsygoQS  view. 
Fig.  27.    Opposite  view. 

Batuoriitub  bbpkbtub,  n.  ep 70 

Fig.  88.  Azygoas  view. 
Fig.  29.  Opposite  vlev/. 
Fig.  80.    Summit. 

B4TOCBIXUS  BEDAUBNBI8,   n    Sp 71 

Fig.  81.  Asygoas  view. 
Fig.  82.    Opposite  view. 

Batocbinub  sub.C(^uatus,  n.  sp 71 

Fig.  38.  Azygous  view. 
Fig.  84.  Opposite  view. 
Fig.  86.    Summit. 
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PLATE  V. 


Page. 

EUBTPTCBUi  KOKOMOENSIB,  n.  Sp 90 

Fig.    1.    Lower  or  ventral  Tiew  of  a  nearly  complete  niMclmeD. 

(tomiastkroidockinub  fabbki,  n.  ap 84 

Pig.    2.    Baeal  view. 
Fig.    8.    Lateral  view. 

EDCALYPTOCRINUB  MILLIOANif:,  n.  8p H'i 

Pig.    4.    Ba*al  view. 

Fig.    5.    Lateral  view. 

Fig.    6.    I^ateral  view  of  another  apeclmen. 

OlTPTASTBB  MILUOAN.K,  n.  fip »T 

Pig.    7.    Asygouaview. 

Fig.    8.    Lateral  view  of  a  larger  apecimen. 

Pig.    9.    Summit  view  of  same. 

POTBBIOCBINL'B  BOZKM ANBNBH,   n.  ap 8:{ 

Fig.  11.    Lateral  view. 

Fig.  10.    Same  magnified  two  diametera. 

Ctatiiocbinds  PABBRi,  n.  ap t% 

Fig.  12.    Basal  view. 

Fig.  18.    Azygona  view. 

Fig.  11    Oppoaite  view. 

Fig.  15.    Radial  plate  magnifleti  twodiametem. 

PoTBBiocBiNua  DoiJGLAsai,  n.  ap 88 

Pig.  16.    Lateral  view. 

Fig.  17.    Same  magnified  two  diameters. 

PlATYCBINUB  DODOLABBr,  n.  »p 86 

Fig.  18.    LiBteral  view. 

Fig.  19.    Same  magnified  two  diametera. 

ConABTEB  JB9B1B.V,  B.  Dp 89 

Fig.  20     Baaal  view. 
Fig.  21.    Lateral  view. 
Fig.  22.    Summit. 
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LUNULIOARDIUM  QBANDE  D.   sp. 

Plate  /,  Fig.  i,  right  valve;  Fig.  2,  left  valve  of  another  spec- 
imen; Fig.  3,  anterior  view  of  same. 

Shell  very  large,  sabovate.  Valves  highly  convex  or  tumid. 
Height  about  one- sixth  more  than  the  length.  Anterior  side 
rounded  and  recurved  toward  the  basal  margin.  Posterior  and 
basal  margins  broadly  rounded.  Beaks  near  the  middle,  prom- 
inent and  incurved  over  the  cardinal  line.  Umbones  gibbous  and 
gradually  merged  into  the  convexity  of  the  valves.  Thickness 
through  the  greatest  convexity  of  the  valves  about  one-sixth  less 
than  the  greatest  length.  Surface  marked  by  from  seventy  to 
ninety  fine  radiating  plications,  that  increase  in  size  without  divis- 
ion or  implantation,  toward  the  margin  of  the  shell.  Our  speci- 
mens are  casts  but  the  plications  are  so  distinct,  that  without 
careful  inspection,  one  might  suppose  he  was  looking  at  the  shell 
itself.  There  are  some  undefined  concentric  undulations  of  growth 
of  the  shells  preserved  on  the  casts. 

This  species  is  so  different  from  any  other  defined  Lunulicar- 
dium  that  no  comparison  with  any  of  them  is  necessary.  It  may 
not  be  a  Lunulicardium  but  as    the    hinge    line    and  interior  are 
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UDknown  in  any  species  of  Lunulicardium  it  is  referred  to  the 
f^enas,  bat  it  approaches  nearer  tj  it  in  external  appearance  than 
to  any  other  genns. 

Found  by  B.  A.  Blair  in  rocks  of  the  age  of  the  Hamilton 
Group  at  Providence,  Missouri,  and  now  in  the  collection  of  S.  A. 
Miller. 

LUNULICARDIUM  BETBOBSUM,   n.   sp. 

Plate  Iff  Fig.  26^  right  valve  of  large  specimen;  Fig.  27,  left 
valve  of  amall  specimen;  Fig.  28,  cardinal  view  of  same. 

Shell  small,  obliquely  subovate.  Yalye  highly  convex.  Height 
about  one- fourth  more  than  the  length.  Anterior  side  recurved 
and  merged  into  the  basal  margin.  Posterior  margin  somewhat 
truncated  and  then  gently  rounded  to  the  post  basal  extremity. 
Basal  margin  abruptly  rounded  at  the  post  basal  margin.  Beaks 
near  the  middle,  very  prominent  and  incurved  over  the  hinge  line. 
Umbones  gibbous  and  gradually  merged  into  the  general  convexity 
of  the  valves.  Thickness  or  width  through  the  greatest  convexity 
of  the  valves  equal  to  the  length.  Surface  marked  by  sixty  or 
seventy  fine  radiating  plications  that  increase  by  implantation  in 
the  umbonal  region.  There  are  also  undefined  concentric  undula- 
tions of  growth  of  the  shells  preserved  on  the  caste.  Our  speci- 
mens are  casts  quite  well  preserved. 

This  species  is  distinguished  by  the  great  convexity  of  the 
valves,  prominent  incurving  beaks  and  retrorse  or  recurved  ante- 
rior margin. 

Found .  by  B.  A.  Blair  in  the  Chouteau  limestones,  near  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BLAIBELLA,  n.  gen. 
Shell  equivalve,  inequilateral,  elliptical,  subovate  or  subcircular. 
Margins  closed.  Beaks  anterior  to  the  middle  and  incurved.  Um- 
bones high  and  merging  into  the  general  convexity  of  the  shell 
below.  Cardinal  line  straight  posterior  to  the  beaks.  Ligament 
external  and  contained  in  a  groove  along  the  cardinal  line.  No 
cincture  on  the  sides  of  the  values.  Surface  marked  by  concentric 
undulations  or  concentric  lines  of  growth.  There  is  a  concave 
pit  beneath  the  beak  of  the  right  valve,  anterior  to  which  there  is 
a  single  tooth  and  posterior  to  which  there  is  a  strong  bifid  tooth. 
Muscular  impressions  and  paliial  line  not  observed.  Type  B. 
sedaliensis. 


In  general  form  this  genns  most  resembles  Edmondia  and  if  we 
had  not  foand  the  hinge  teeth  and  hinge  line  we  would  have  con- 
tented oarselves  by  referring  the  species  to  that  genus.  But  Ed- 
mondta  has  a  narrow  hinge  and  no  teeth;  while  this  genus  has 
a  wide  hinge,  three  teeth  and  a  pit  beneath  the  beak,  which  sep- 
arate the  genera  into  distinct  families.  Edmondia  is  classed  with 
the  Cardiomorphidce  while  this  genus,  by  its  internal  structure, 
allies  itself  with  radiately  ribbed  shells  and  may  provisionally  be 
referred  to  the  Cardiidce,  The  generic  name  is  in  honor  of  the 
veteran  naturalist  and  collector  B.  A.  Blair,  of  Sedalia,  Missouri. 

BLAIBELLA  SEDALIENSIS,   U.   Sp. 

Plate  /,  Fig.  4,  hinge  line;  Fig.  5,  outer  side  of  the  same  shelly 

which  is  eroded;  Fig.  6,  right  valve  of  a  cast;  Fig.  7, 

right  valve  of  another  cast;   Fig.  8,    Cardi 

nal  view  of  the  same  specimen. 

Shell  subovate  to  subcircular.  Length  from  one  fifth  to  one 
fourth  greater  than  the  height.  Cardinal  line  straight,  posterior 
to  the  beaks,  and  more  than  half  the  length  of  the  shell.  An- 
terior, posterior  and  basal  margins  rounded.  The  posterior  mar- 
gin a  little  more  acutely  rounded  than  the  anterior,  and  the  basal 
margin  more  broadly  rounded  than  either  of  them.  Valves  regu- 
larly convex  and  somewhat  gibbous  in  the  umbonal  region.  Width 
or  thickness  through  the  valves  nearly  equal  to  half  the  greatest 
length  of  the  shell.  Beaks  forward  of  the  line  of  the  anterior 
third,  prominent,  and  incurved  over  the  hinge.  Post  cardinal  and 
antero-cardinal  slopes  coDoave.  Shell  thick  on  the  cardinal  line 
and  at  the  anterior  end.  Cardinal  line  grooved  externally  for  the 
ligament  Large  concave  pit  beneath  the  beak  of  the  right  valve, 
anterior  to  which,  there  is  a  long  tooth,  and  posterior,  to  which, 
there  is  a  strong  bifid  tooth.  Surface  marked  by  very  numerous 
concentric  lines  of  growth. 

Found  by  B.  A.  Blair  and  also  by  S.  A.  Miller,  in  the  Chou- 
teau limestone,  near  Sedalia,  Missouri,  and  now  in  the  collection 
of  S.  A.  Miller. 
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Family  CARMOMORPHID^. 

EDMONDIA  ALBEBSI,  D.   sp. 

Plate  I,  Fig,  9,  right  valve;  Fig.  10,  left  valve  of  another  sped- 

men;  Fig.  11,  cardinal  view  of  same  specimen  with  point 

of  beak  of  left  valve  broken  off,  and  beak  at 

right  valve  broken  off. 

Species  rather  large,  six  Bpeoimens  at  hand,  one  smaller  and  one 
larger  than  either  one  illnstrated.  Shell  sabcircular,  onr  speci- 
mens are  casts,  and  the  length  and  height  aresabeqaal.  Cardinal 
line  is  gently  curving,  anterior  end  somewhat  sharply  rounded, 
posterior  end  subtruncate,  shell  most  produced  at  the  posterior 
lower  margin.  Beaks  a  little  forward  of  the  central  part,  high, 
and  curving  over  the  cardinal  line.  Umbones  high,  anterior  and 
posterior  sides  subangular,  the  angularity  merging  below  into  the 
general  convexity  of  the  shell.  Valves  somewhat  gibbous  in  the 
middle  part  Pallial  line  curves  quite  regularly  and  is  near  the 
margin.  Surfaces  of  the  casts  retain  the  evidences  of  five  concen- 
tric lines  on  the  shell. 

We  have  little  doubt  about  the  generic  reference  of  this  species, 
though  the  hinge  is  unknown,  and  it  bears  no  near  resemblance, 
in  form,  to  any  other  described  species. 

Found  by  R.  A.  Blair,  in  the  Chouteau  limestone,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller.  The  specific 
name  is  in  honor  of  Mr.  A.  Albers,  a  very  good  palasontologiat  as 
well  as  an  excellent  artist 

CH^NOMYA  LONQA,  n.  sp. 

Plate  I,  Fig.  12,  cardinal  view;  Fig.  13,  left  valve. 

Species  medium  size.  Shell  more  than  three  times  as  large  as 
high.  Cardinal  line  concave,  less  than  half  the  length  of  the 
shell.  Ligament  external.  Anterior  end  narrowly  rounded  and 
closed.  Posterior  end  widely  gaping,  dilated  and  produced  nearly 
half  the  length  of  the  shell,  from  the  end  of  the  hinge  line,  to 
the  postero-basal  margin.  Basal  margin  nearly  straight,  though 
slightly  constricted  in  the  middle  part.  Beaks  near  the  anterior 
end,  somewhat  acute  and  incurved.  Umbonal  area  depressed  and 
from  which  arises  a  broad  undefined  cincture,  that  extends  to  the 
basal  margin.      Post  umbonal  slope  angular,   but  gradually    loses 
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the  aDgularity,  posterior  to  the  end  of  the  hinge  line,  and  mer- 
ges into  the  general  convexity  of  the  shell,  toward  the  post-basal' 
extremity.  Dorsal  side  of  eash  valve  flattened  and  inclined  from 
the  post  umbonal  slope  to  the  external  ligament  Sarface  marked 
by  strong  concentric  lines  of  growth  below  the  post  nmbonal  slope 
but  between  that  and  the  hinge  line  the  concentric  lines  are  maoh 
smaller. 

This  is  a  marked  species  and  no  comparison  with  any  other  is 
necessary. 

Found  by  B.  A.  Blair,  in  the  Ohontean  limestone,  near  Sedalia, 
Missouri,  and  now  in  the  collection  of  8.  A.  Miller. 

SPHENOTUS  SINUATUS,   n.   sp. 

Plate  IFj  Fig.  29,  right  valve  of  large  specimen;   Fig.  BO,  left 
valve  of  a  smaller  specimen  believed  to  belong  to 

the  same  species.   - 

Specimens  variable,  in  size,  from  one-half  as  large  as  the 
smaller  one  illustrated  to  one-fourth  larger  than  the  larger 
illustration.  Shell  trapezoidal.  Cardinal  line  straight  or  slightly 
arched.  Anterior  end  gently  rounded  below  the  beaks.  Posterior 
margin  obliquely  truncate  and  then  rounded  into  the  basal  margin. 
Basal  margin  broadly  and  slightly  constricted  in  the  middle  part. 
Valves  depressed  convex  on  the  sides  but  more  gibbous  in  the 
umbonal  region.  Length  twice  as  great  as  the  height.  Beaks  at 
the  anterior  end,  small,  flattened  and  appressed.  Umbones  angular 
from  the  beak  down  the  posterior  slope  to  the  post  inferior  ex- 
tremity. Post  cardinal  slope  convex  and  marked  along  the  center 
by  a  median  angular  ridge,  in  some  specimens,  and  by  two 
median  ridges  separated  by  a  concave  furrow  in  others,  which 
eitend  to  the  lower  end  of  the  oblique  truncation  of  the  posterior 
margin.  On  our  larger,  specimens,  which  we  regard  as  the  types 
of  the  species,  there  are  two  median  ridges,  on  the  posterior 
cardinal  slope,  and  only  one,  on  the  smaller  specimens.  Cincture 
oblique  and  extends  from  the  beak  to  the  ccmstriotion  in  the  basal 
margin.  Surface  marked  by  concentric  lines  oE  gfoWftr  All  of 
our  specimens  are  casts.     No  part  of  the  shell  is  preserved. 

This  is  a  marked  species  and  no  comparison  with  any  other  is 
necessary. 

Found  by  B.  A.  Blair,  in  the  Chouteau  limestone,  near  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 
—2 
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ORDER  AS£PH0N1DA. 
Family  ARCID^. 

MACRODON   FACETUS,   n     sp. 

Plate  /,  Fig.  14,  cardinal  view;  Fig,  15,  right  valve,  both   ends 

of  the  specimen  are  broken;  Fig,  16,  surface  of  the 

cast  magnified  six  diameters. 

Species  small  Oar  specimens  are  casts  bat  part  of  the  sarface 
markings  of  the  shell  are  preserved.  Shell  elongate,  abont  or 
more  than  twi6e  as  long  as  high;  highest  aboat  the  anterior  third. 
Valves  convex  and  thickness  about  eqaal  to  the  height  Cardinal 
line  straight  and  a  little  short  of  the  greatest  length  of  the  shell. 
Anterior  end  angalar  at  the  cardinal  line  and  then  rounded  into 
the  basal  margin.  Posterior  end  obliquely  truncated,  from  the 
end  of  the  cardinal  line,  and  then  narrowly  rounded,  at  the  post- 
basal  extremity,  into  the  basal  margin.  Basal  margin  broadly  and 
somewhat  evenly  rounded.  Beaks  near  the  anterior  end  and  in- 
curved above  the  binge  line.  Umbones  prominent  and  fading 
into  the  general  convexity  of  the  shell.  Post-umbonal  slope  sub- 
angular  and  extending  to  the  post-basal  extremity.  No  cincture. 
Cardinal  slope  concave.  Surface  marked  by  concentric  lines  of 
growth  that  are  plainly  visible  to  the  unaided  eye,  and  by  fine 
radiating  striae  that  give  a  beautiful  cancellated  structure  to  the 
cast  under  an  ordinary  magnifier.  This  surface  ornamentation  is 
doubtless  plainly  visible  on  the  shell  itself. 

This  species  will  be  readily  distinguished  by  its  general  form, 
obliquely  truncated,  posterior  end,  concave  cardinal  slope  and 
surface  ornamentation. 

Found  by  R.  A.  Blair  in  the  Chouteau  limestone,  near  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

MACRODON    TETTISENSIS,   n.   sp. 

Plate  II,  Fig.  17,  right  valve;  Fig.  18,  right  valve   of  a   larger 
specimen,  with  the  anterior  end  broken  off. 

Species  below  medium  size.  Shell  Bubellipiical  or  subovate, 
wider  behind.  Length  about  one  and  two-thirds  the  height. 
Cardinal  line  straight  and  almoj^t  equaling  the  greatest  length  of 
the  shell.  Anterior  end  gently  rounded  into  the  basal  margin. 
Posterior    end     somewhat    subtruncated    in  the  upper     part    and 
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rounded  into  the  basal  mar^iD.  The  basal  margin  in  the  subellip- 
tical  specimens  is  broadly  rounded,  but,  in  the  subovate  speci- 
mens, the  postero-basal  mar;<in  is  somewhat  produced  and  more 
abruptly  rounded.  Valves  compressed  or  only  moderately  convex. 
Beaks  a  liitle  anterior  to  the  middle,  obtuse  and  rising  slightly 
above  the  cardinal  line.  Umbones  gently  convex  with  a  slightly 
angular  posterior  slope  that  merges  into  the  general  convexity  of 
the  shell  near  the  postero-basal  margin.  Shell  marked  by  regular 
concentric  lines  of  growth,  and  a  few  obscure  radiating  lines  on 
the  posterior  umbonal  slope. 

This  species  most  resembles  Macrodon  hamillonuv,  but  is  dis- 
tinguished from  that  species  by  being  shorter  in  proportion  to  its 
length,  Bubangular  posterior  umbonal  slope,  and  the  absence  of 
radiating  lines,  except  obscure  ones  on  the  posterior  umbonal 
slope.  The  surface  ornamentation  is  a  prominent  feature  in 
M,  hamillonicp.  while  the  lines  on  this  species  are  quite  incon- 
spicuous, though  our  shells  are  finely  preserved. 

Found  by  B  A.  Blair,  in  the  Chouteau  limestone,  near  Sedalia, 
Missouri,  and  now  iu  the  collection  of  8.  A.  Miller. 

MACBODON  BLAIBI,    n.   Sp. 

Plate  II,  Fig.  19,  right  valve  of  a  large  specimen;  Fig.   20,  left 

valve;  Fig.  21,  left  valve  of  a  small  specimen;  Fig.  22, 

cardinal  view;  Fig.  23,  left  valve  of  same  shotv- 

ing  some  of  the  shell  at  the  posterior  end;  the 

basal  margin   is  eroded;  Fig.  24,  left 

valve  of  a  medium  specimen. 

Specimens  iu  this  species  variable  in  size,  from  small  to  large. 
Shell  elongated,  about  twice  as  long  as  high.  Highest  near  the 
anterior  third.  Valves  convex,  thickness  about  two-thirds  the 
height.  Cardinal  line  straight  and  constituting  the  greatest 
length  of  the  shell.  Anterior  end  angular  at  the  cardinal  line 
and  gently  recurved  to  the  basal  margin  like  the  prow  of  a  t)oat. 
Posterior  end  truncated  to  near  the  post-basal  margin  and  then 
abruptly  rounded  into  the  base;  sometimes  the  cardinal  line  ter- 
minates in  an  acute  point  and  the  truncated  end  is  incurved  to 
near  the  post-basal  margin.  Basal  margin  broadly  rounded  or 
nearly  parallel  with  the  cardinal  line  in  the  middle  part  Beaks 
near  the  anterior  third   of   the  shell,   somewhat  acute   and   rising 
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above  the  hinge  line.  Umbones  slightly  depressed,  with  an  un- 
defined salens  near  the  beaks,  which  fades  out  on  the  convex  part 
of  the  shell,  and  does  not  produce  a  constriction  at  the  basal 
margin.  Post-nmbonal  slope  snbangnlar  and  extends  to  the  post- 
basal  margin.  Sarface  marked  by  concentric,  lamellose  lines  of 
growth  and  finer  radiating  striae  that  are  plainly  visible  on  the 
casts,  to  the  unaided  eye,  but  on  the  shell  itself  presents  a  beau- 
tiful cancellated  ornamentation. 

This  is  a  very  handsome  and  marked  species  that  cannot  be 
mistaken  for  any  other. 

Found  by  B.  A.  Blair  and  8.  A.  Miller,  in  the  Chouteau  lime- 
stone, near  Sedalia,  Mo.,  and  now  in  the  collection  of  S.  A.  Mil- 
ler. The  specific  name  is  in  honor  of  the  veteran  collector,  B. 
A.  Blair. 

Family  AVICULIDiE. 

POSIDONOMYA   LA8ALLENSI8,  n.   Sp. 

Plate  /,  Fig.  17,  left  valve;  Fig.  18,  same  magnified  two  diameters. 

Species  medium  size.  Shell  subovate.  Anterior  margin  ob- 
liquely truncated  in  front  of  the  beaks,  and  then  vertically,  so  as 
to  leave  a  small  ear  in  front,  and  then  broadly  rounded,  which  is 
continued  regularly  into  the  basal  margin.  Hinge  line  straight 
posterior  to  the  beaks,  slightly  elevated  and  terminates  in  an  ob- 
tuse extremity.  Posterior  margin  below  the  wing  broadly  rounded 
which  is  continued  regularly  into  the  evenly  rounded  base.  The 
posterior  wing  is  flat,  and  separated  from  the  body  of  the  shell 
by  an  oblique  undefined  sulcus.  Beak  anterior  to  the  middle  of 
the  shell,  acute  but  not  projecting  much  if  any  above  the  hinge 
margin.  Umbones  convex,  and  merging  into  the  general  con- 
vexity of  the  shell.  Surface  marked  by  six  or  seven  distant,  ele- 
vated, concentric  rounded  ridges  that  do  not  appear  as  concentrfc 
undulations  of  growth,  but  as  distinct  lines  of  surface  ornamen- 
tation. Between  these  rounded  ridges  there  are  numerous  fine 
concentric  lines. 

This  species  is  so  different  from  all  other  forms  that  have  been 
referred  to  Posidonomya  that  it  is  with  some  hesitation  we  refer 
it  to  that  genus.  It  is  an  aviculoid  shell  and  seems  to  be  nearer 
to  that  genus  than  to  any  other  in  the  family  Atuculidre. 

Found  in  the  Goal  Measures  at  La  SftHe,   Illinois,   apd  now  in 

the  oolleotion  of  Wm.  F.  E.  Gurley. 
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LibpTEBIA  BCBOYATA,   D.   sp. 

Plate  //,  Fig.  7,  left  valve;  part  of  the  ear  broken  away;  Fig.  8, 
right  valve  of  another  specimen;  Fig.  9,  left  valve 

of  another  specimen. 

Species  medium  size,  subrhomboidal.  Body  obliqaely  subovate. 
Anterior  margin  nearly  straight  above  and  abruptly  rounded  into 
the  basal  malrgin  below.  Basal  margin  narrowly  rounded.  Pos- 
terior margin  somewhat  straight  above  and  abruptly  rounded  into 
the  basal  margin  below.  Hinge  line  straight  from  the  anterior 
side  of  the  beak  to  the  posterior  extremity,  and  nearly  as  long  as 
tbe  shell.  Beak  of  each  valve  obtuse  and  situated  near  the  an- 
terior side  of  the  shell.  It  is  separated  from  a  short  ear  by  an 
uudefioed  longitudinal  sulcus.  Both  valves  are  moderately  gib- 
bous, the  left  valve  rather  mora  convex  than  the  right.  Tbe  pos- 
terior umbonal  slope  is  rounded  and  soon  merges  into  the  general 
convexity  of  the  shell.  Tbe  wing  is  flat  and  terminates  in  a  long 
acute  extremity.  Tbe  shell  is  marked  with  concentric  lines  of 
growth. 

All  of  our  specimens  are  casts  and  the  left  anterior  ear  is 
always  injured.     No  radiating  lines  are  discernable. 

This  is  a  shorter  form  with  a  larger  wing  than  L.  speciosa, 
and  its  geneiral  outline  will  distinguish,  it  from  all  other   species. 

Found  by  K.  A.  Blair,  in  the.  Chouteau  limestone,  near  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

LIOPTERIA   8FEGI0SA,   n.   sp. 

Plate  II,  Fig.  10^  left  valve^  slightly  broken  anterior  to  the  beak. 

Species  rather  above  medium  size,  subrhomboidal.  Body  narrow 
above  and  obliquely  elongate-Ovate.  Anterior  margin  broadly 
rounded  abo^e  and  abruptly  curving  into  the  basal  magin  beldw. 
Posterior  margin  neirly  straight  until  it  rounds  into  the  basil 
margin.  Hinge  line  straight  from  the  anterior  side  of  the  benk 
to  the  posterior  extremity  and  about  half  the  length  of  tbe  sbell. 
Beak  of  the  left  valve  obtuse  add  situated  near  the  anterior  end 
of  the  shell.  It  is  separated  frjm  a  short  ear  by  an  undefined 
longitudinal  sulcus.  The  umbonal  region  is  somewhat  gibboup, 
but    tbe    greater  gibbosity  of    the   valve  is  in  the    middle   part 

The  posterior  uuitbou^t  dopQ  ie  aub^MguUc  q()qvq  bat  grmlually 
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fades  avray  below  and  is  lost  iu  (liegeneial  convexity  of  the  iphell. 
The  wing  is  small,  flat  and  has  an  acute  extremity.  Shell  marked 
with  distant  concentric  lines  of  growth. 

All  of  our  specimens  are  casts  of  the  left  valve,  no  part  of  tbe 
shell  is  preserved,  and  no  radiating  lines  are  discernable. 

This  ipecies  is  distinguished  by  its  oblique,  elongate-ovate  form 
and  small  posterior  wing. 

Found  by  Miss  Jessie  Blair,  in  the  Chouteau  limestone,  near 
Sedalia,  Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

Family  MYTILIDiE. 

MYTIL\RC\  JKBSIE^:,  n.    Sp. 

Piute  Tf,   Fig.   /,  left  valve  nearly  compUle;  Fiy.  2,  another  U'fl 

valve  with  more  of  the  anterior  end  broken  off;  Fig,  3,  part 

of  another  Ufl  valve;  Fig.  4,  anterior  end  of  right  valve 

complelc;  Fig,  5,  anterior  end  of  left  valve  complete, 

small   specimen  J    Fig.  (?,  part  of  the  surface 

of  the  shell  magnified  four  diameters. 

Our  specimens  are  quite  variable,  from  medium  to  considerably 
above  medium  in  size. 

Shell  oblique,  elongate,  subelliptical,  with  venticose  valves  in 
middle  part,  where  it  is  subcylindrical.  The  diameter  through 
the  valves  in  the  middle  area,  is  nearly  equal  to  tbe  distance 
from  the  hinge  to  the  basal  margin.  Posterior  end  of  the  shell 
cuneiform  and  narrowly  rounded.  Basal  margin  of  the  shell 
oblique,  nearly  straight  or  i^lightly  arcuate.  Hinge  line  about 
half  the  length  of  the  shell,  slightly  arching.  Posterior  to  tbe  end 
of  the  hinge,  tbe  shell  is  slightly  arcuate  until  it  adruptly  curves 
iuto  the  pjst-basal  margin.  Beaks  obtuse  and  terminal  at  the 
anterior  end.  Umbo  les  high  and  abrup  ly  rounded  to  the  hinge 
line,  posterior  to  which  the  umbonal  alope  merges  into  the  cnneate 
form  of  the  shell.  Surface  marked  by  concentric  lines  of  growth. 
ShfU  thin. 

This  species  is  readily  distinquished  by  its  general  elongate 
form  from  all  others.  We  have  numerous  fragments  of  this  spec. 
ies  but  most  of  them  are  cast^.  Part  only  of  the  shell  is  preserved 
on  a  few  of  the  fragmeute. 
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Foand  by  B.  A.  Blair,  S.  A.  Miller  aud  Mies  Jessie  Blair,  iu 
whose  honor  we  have  proposed  the  specific  name,  in  the  Choateau 
limestone,  near  Sedalia,  Missouri,  and  now  in  the  collection  of  S. 
A.  Miller. 

Family  MODIOMOBPHID^. 

£LYM£LLA   MISSOURIENSIS,  n.   Sp. 

Plate  IF,  Fig.  I/,  left    valve;  Sig  12^  cardinal  view  of  a  cast. 

Species  medium  size.  Shell  subelliptioal,  narrovrer  iu  front. 
Length  twice  as  great  as  the  height.  Cardinal  line  straight  pos- 
terior to  the  beaks,  but  abruptly  dropping  in  front.  Anterior  end 
narrowly  rounded.  Posterior  end  broadly  rounded.  Basal  margin 
rounded  more  gently  at  the  anterior  than  at  the  posterior  end. 
Lunnule  deeply  impressed.  Posterior  cardinal  slope  concave. 
Valves  convex  and  somewhat  gibbous  in  the  nmboual  region. 
Beaks  at  the  anterior  end  rounded  and  incurved  over  the  cardinal 
line.  Umbones  high  and  broadly  rounded.  Posterior  umbonal 
slope  subangnlar  at  first,  but  the  angularity  gradually  fades  av\ay 
and  the  nmbonal  ridge  is  merged  into  the  general  convexity  of  tl  e 
shell.    Surface  marked  by  fine  concentric  striae  growth. 

There  may  be  some  doubt  about  the  reference  of  this  species 
to  Elymella,  as  it  is  quite  distinct  from  the  forms  Hall  referred 
to  that  genus.  But  we  think  it  resembles  Elymella  more  than 
Modiomotpha  and  it  certainly  belongs  to  one  of  the  genera.  In 
fact  Hall  only  regarded  Elymella  as  a  subgenus  of  Modiomorpha 
but  we  prefer  to  treat  them  at  present  as  distinct  genera. 

Fonnd  by  B.  A.  Blair  in  the  Chouteau  limestone,  near  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

CVPRICABDELLA   EXIMIA,  n.   sp. 

Plafe  Ily  Fig.  25,  left  valve  with  posterior  end  broken  off. 

Species  medium  size.  Shell  subrhomboidal  to  subtriangular. 
Length  one-half  greater  than  the  height.  Anterior  end  abruptly 
truncated  anterior  to  the  beaks  and  then  prolonged  at  the  anterc- 
basal  extremity  and  abruptly  rounded  into  the  basal  margin.  Car- 
dinal line  arcuate.  Posterior  margin  obliquely  truncated,  pro- 
longed at  the  post  basal  extremity  and  rapidly  rounded  itito  the 
basal  margin.  Basal  margin  broadly  and  regularly  rounded. 
Beaks  at  the  anterior  end  and  obtuse.     Umbones  prominent.     Um- 
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booal  ridge  angalar  and  extendiog  to  the  poet- basal  extremity. 
Valves  somewhat  flattened  below  the  umbone^  and  bearing  an  unde- 
fined shallow  sulcus  that  becomes  oljsolete  before  reaching  the  basal 
margin.  Post-cardinal  slope  flattened.  Surface  of  the  casts  marked  by 
faint  concentric  lines.  We  have  four  specimens  belonging  to  this  spe- 
cies, all  of  them  are  casts,  and  each  one  is  broken  at  some  point, 
but  together,  they  show  the  entire  valves.  No  part  of  the  shell 
is  preserved,  and  no  muscular  scars  can  be  distinguished. 

While  this  species  has  little  resemblance  to  any  other  one  in 
this  genus,  we  have  little  doubt   that  it  is   a    true  Cypricardella. 

Found  by  B.  A.  Blair,  in  the  Chouteau  limestone,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

Family  OBTHONOTID^. 

PALiEOSOLEN  OCOIDENTALIS,  n.   Sp. 

Plate  II,  Fig.  13,  cardinal  view;  Fig.  14,  left  valve  of  same 
specimen,  the  posterior  pari  is  broken  away. 

Upecies  quite  as  large  or  larger  than  the  type  of  the  genus. 
Shell  solenoid  but  the  true  length  unknown.  From  other  frag- 
ments than  the  one  illustrated  it  is  inferred  that  it  represents 
only  the  anterior  half  and  that  the  length  is  five  times  the  height, 
but  it  may  be  only  four  times  the  height  Shell  subcylindrical, 
basal  and  cardinal  margins  subparallel.  Anterior  end  obtusely 
pointed.  Posterior  end  unknown.  Beaks  near  the  anterior  end, 
low,  but  curved  over  the  cardinal  lina  Umbones  rounded  and 
fade  away  into  the  general  convexity  of  the  shell.  Muscular  im- 
pression large,  round  and  anterior  to  the  beaks.  Ligament  evi- 
dently external.  Pallial  line  not  observed.  Hinge  teeth,  if  any, 
unknown.  Surface  marked  with  distant  concentric  lines  of  growth 
which  are  crossed  by  a  few,  distant,  radiating  lines  shown  upon 
the  cast.    The  shell,  itself,  is  not  preserved. 

This  species  is  readily  distinguished  from  P.  siliquoideus,  the 
only  other  known  species,  by  the  general .  outline  and  surface 
characters,  and  yet,  we  think  they  are  congeneric.  The  muscular 
impression  is  unknown  in  P.  silu[Uoideus,  but  it  must  be  quite 
small,  while,  in  this  species,  it  i§  very  large.  JP.  siliquoideus 
shows  no  evidence  of  an  external  hinge  ligament,  and  Hall  said 
that  it  was,  probably,  internal;  but  this  species,  we  think,  clearly 
had  an  external  ligament. 

Found  by  B.  A.  Blair,  in  the  Chouteau  limestone,  near  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 
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Family  CYTHERODONTIDiE. 

SCHIZODUS  SEDALIENSIS,   D.   Sp. 

Pkite  II,  Fig.  15,  cardinal  view;  Fig.  16,  right  valve. 

Species  medium  or  below  mediam  size.  Shell  subquadrate. 
Oar  specimens  are  casts,  and  somewhat  compressed  or  only  mod- 
erately convex.  Length  somewhat  greater  than  heigbi  Anterior 
end  rounded.  Basal  margin  broadly  rounded.  Posterior  end  snb- 
truncate  and  gradually  rounded  into  the  basal  margin.  Cardinal 
line  straight  and  prolonged  posteriorly  which  produces  the  sub- 
quadrate  outline  to  the  shell.  Beaks  anterior  to  the  middle  of  the 
shell,  acute,  and  rising  above  the  cardinal  line  where  they  are 
slightly  incurved.  Posterior  umbonal  slope  somewhat  angular  and 
fading  away  toward  the  lower  posterior  part  of  the  shell.  Ante- 
rior umbonal  slope  rapidly  merges  into  the  depressed  convexity  or 
cuneiform  shape  of  the  shell.  Pallial  line  regularly  curves  from 
one  muscular  scar  to  the  other.  Posterior  end  of  the  cardinal 
line  subalale.  Surface  of  the  casts  smooth  and  outline  of  the 
muscular  scars  not  indicated. 

This  species  is  readily  distinguished  from  all  others,  but  is 
probably  as  nearly  related  to  S.  medinensis  as  to  any  other.  But 
the  shell  of  that  species  has  a  subtrigonal  outline,  while  the  out- 
line of  this  species  is  subquadrate. 

Found  by  K  A.  Blair,  in  the  Chouteau  limestone,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

Bemarks — We  have  found  no  species  among  the  Lamellibranchs, 
from  the  Chouteau  Group  of  Missouri,  that  occurs  in  any  h^'gber 
or  lower  Group  of  rocks.  The  genera,  however,  with  the  exception 
of  Blairella,  the  new  genus  above  described,  are  known  to  range 
geologically,  as  follows:  Posidonomya,  from  the  Upper  Silurian 
to  the  Coal  Measures;  Macrodon,  Schizodus,  Lunulicardium  and 
Edmoiidia  from  the  Devonian  to  the  Coal  Measures;  Elymella  and 
Sphenotus  from  the  Devonian  to  the  Chouteau;  Cypricardella  from 
the  Devonian  to  the  Warsaew;  Mytilarca  from  the  Upper  Silurian 
to  the  Chouteau.  Lioptcria  and  Palceosolen  were,  heretofore, 
known  only  from  Devonian  rocks,  and  their  range  is  now  extended 
to  the  Cnouteau.  Chcenomya  was,  heretofore,  known  only  from 
the  St.  Louis  Group  to  the  Coal  Measures  and  it  is  now  brought 
down  to  the  Chouteau.  Species,  heretofore  described,  from  the 
—3 
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Chouteau  not  referable  to  either  of  tht^  above  named  genera,  belong 
to  Pemopecten,  which  ranges  from  the  Ohouteau  to  the  Coal 
Measures,  and  Qrammysioy  which  ranges  from  the  Upper  Silurian 
to  the  Chouteau. 

The  position  of  the  Chouteau,  at  the  base  of  the  Subcarboni- 
ferous  System  and  above  the  Devonian,  is  well  established,  by  its 
crinoidal  fauna;  but  the  Lamellibranchs,  as  above  set  forth,  furnish 
additional  evidence  of  its  place  in  the  geological  column,  that  can- 
not be  misunderstood  by  any  palaeontologist  We  have  seen  frag- 
ments, too  poor  for  specific  description,  from  the  Chouteau,  be- 
longing to  four  other  genera  of  Lamellibranohs,  which  further 
support  the  conclusion  derived  from  those  above  described. 


CLASS  GASTROPODA. 

ORDER  BRANCHIFERA. 

Family  PLEUROTOMARIID^. 

MUBCHISONIA   INDIANEN8I8,  U.  sp. 

Plate  II,  Fig.  31,  lateral  view,  part  of  the  shell   xs   preserved 
and  a  little  of  the  surface  ornamentation;  Fig.  32, 

part  of  surface  magnified. 

Species  very  large.  Shell  elongated  so  as  to  be  from  one-fourth 
to  one^third  higher  than  wide.  Volutions  five  or  six.  Only  three 
volutions  are  preserved,  in  our  specimen,  but,  at  least,  two  are 
broken  away.  The  last  volution  is  sharply  angular  at  the  pe- 
ripheral band,  those  toward  the  apex  obtusely  angular.  The  body 
whorl  is  rounded  below,  and  slightly  concave,  from  the  suture  to 
the  peripheral  angle.  The  concave  depression  is  more  strongly 
marked  on  the  volutions  toward  the  apex,  between  the  suture  and 
the  periphery.  Umbilicus  open.  Aperture  subquadrate,  about  as 
high  as  wide,  notched  at  the  periphery.  Suture  canaliculate. 
Surface  marked  by  fine  striae  directed  gently  backward  from  the 
suture.     No  revolving  ridges. 

This  species  is  readily  distinguished  by  its  large  size,  general 
form,  angular  whorls,  subquadrate  aperture,  open  umbilicQS  and 
surface  ornamentation.  We  do  not  know  of  any  nearly  related 
species. 

Found  by  Geo.  K.  Qreene  in  the  Knobstone  Group,  at  New 
Albany,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  CICLONEMID^ 

HOLOPEA   GRANDIS,   n.   sp. 

Plate  ITy  Fig.  33,   bcisal  view,  showing   the   form  of  the  mouth 

and  the  open  umbilicus;  Fig.  34,  lateral  view^ 

one  whorl  broken  off  at  the  apex. 

Species  very  large.  Shell  aboat  as  high  as  wide.  YoIatioDs 
large,  ventricosey  and  ibcreasing  rapidly  from  the  apex.  Four  vo- 
lutions, regalarly  roanded  externally.  Satares  sharply  defined. 
Umbilicus  open.  Aperture  rounded,  subovate,  somewhat  flattened 
on  the  inner  side,  where  it  in  in  contact  with  the  preceding  volu- 
tion. Surface  ornamented  with  larger  and  smaller  revolving  striaB, 
which  are  crossed  by  finer  oblique  lines  that  cancellate  the  shell. 
On  the  body  whorl,  the  largest  revolving  ridge  is  above  the  pe- 
riphery, and  the  lines  from  the  suture  are  directed  obliqaely  back- 
ward to  it,  and  then  curve  forward  from  it,  and  then  backward 
over  the  lower  rounded  side  of  the  volution. 

This  species  cannot  be  classed  with  Pfeuro^omana, because  there 
is  no  notch  in  the  aperture.  It  is  not  a  Cyclonema,  because  it 
has  an  open  umbilicus.  It  agrees  with  tue  c:eneric  characters 
ascribed  to  Holopea,  and  for  that  reason  it  is  referred  to  that 
genus.  There  is  no  described  species  of  Holopea  so  much  re- 
sembling it,  that  any  comparison  is  necessary. 

Found  by  Geo.  E.  Greene  in  the  Enobstone  Group,  ner  New 
Albany,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

CYCLONEMA   PULCHELLUM,   U.   Sp. 

Plate  III,  Fig.  6,  lateral  view  of  a   specimen   embeded  in  rock. 

Shell  large,  elongate,  subglobose- conical.  Height  greater  than 
the  width.  Volutions  six,  the  apex  is  broken  off  from  the  speci- 
men illustrated.  The  volutions  gradually  expand  from  the  apex 
to  the  last  one,  which  rapidly  enlarges  to  a  very  ventricose  whorl. 
No  umbilicus.  The  aperture  is  embedded  in  the  rock,  in 
our  specimen,  but  it  is  apparently  subcircular.  Suture  sharp- 
ly defined  not  canaliculate.  There  are  three  strong  revolv- 
ing carinsB  on  each  whorl,  somewhat  equally  distant  from  each 
other  and  the  suture,  on  the  smaller  volutions,  and  without  di- 
verging from  each  other  or  leaving  the  suture,  they  all  occur,  on 
the  upper  part  of  the  ventricose  whorl,  above  the  periphery. 
There  are  a  few  smaller  revolving  carinae  that  increase  in  number 
and  spread  over  the  last  ventricose  volution.  There  are  numer- 
ous   finer    striie   directed    gently    backward    from  the  suture  that 
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cross  the  revolving  cariosB  in  sigmoid  flexures  and  crennlate  the 
carinsB  so  as  to  beautifally  ornament  the  shell.  The  crenalations 
are  hardly  visible  to  the  naked  eye  but  are  very  distinct  under  an 
ordinary  magnifier. 

This  species  so  far  as  disclosed,  by  our  specimen,  is  a  Cycle- 
nemaf  possibly,  the  aperture  may  be  different  from  a  typical 
species,  but  we  have  no  doubt,  at  present,  of  the  generic  refer- 
ence. It  is  widely  separated,  however,  by  its  general  form  and 
surface  ornamentation  from  all  other  described  species,  and  no 
comparison  is  necessary  to  distinguish  it 

Found  by  Geo.  K.  Greene,  in  the  Knobston  Group,  near  New 
Albany,  Indiana,  and  now  in  the  collect  ion  of  Wm.  F.  E.  Gurley. 


Family  EUOMPHALID^. 

STBAPAROLLUS  HISSOUBIENSIS,  n.   sp. 

Plate  II,  Fig.  35,  a  specimen  preserving  the  central  whorls;  Fig, 
36,  a  large  specimen,  with  central  whorls  broken. 

Shell  discoid;  below  medium  size.  Spire  below  the  plane  of 
succeeding  volutions.  Volutions  five  or  six,  lying  in  the  same 
plane,  slender  and  very  slowly  expanding.  Transverse  section  of 
a  whorl  nearly  circular,  but  probably  slightly  ovate  with  the  nar- 
rower end  on  the  inside  of  the  volutions.  The  inner  whorls  ap- 
pear to  be  round,  but  a  subovate  form  is  assumed  as  the  aper- 
ture is  approached.  Aperture  not  preserved,  in  any  of  our  speci- 
mens. None  of  the  specimens  collected  exceed  an  inch  in  diame- 
ter. The  surface  is  generally  smooth,  but  the  better  preserved 
specimens  show  very  fine  transverse  lines,  under  an  ordinary 
magnifier. 

We  have  numerous  fragments  of  this  species  and  some  of  them 
preserve  the  shell  in  excellent  condition,  with  five  transverse  linf s 
resembling  those  common  on  Spirorbis.  The  inner  whorls  might 
very  readily  be  mistaken  for  a  Spirorbis.  It  resembles  S.  cly^ 
menioides,  from  the  Upper  Helderberg  Group,  more  than  any 
other  species  known  to  the  authors.  It  is  distinguished  by  the 
more  slender  whorls,  nearer  circular  transverse  sections  and  sur- 
face ornamentation.     It  is  also  a  smaller  species. 

Found  by  B.  A.  Blair,  in  the  Chouteau  limestone,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 
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Family  BELLEROPHONTIDiE. 

BELLEROPHON   BLAIBI,   D.   Sp. 

Plcite  III,    Fiff.  7,    dorsal  view  of  a  cast;    Fig.    8,    dorsal  view 

showing  the  shell  below  ike  aperture. 

Shell  medium  size,  involuted,  subglobose.  VolutiouB  expanded 
very  moderately  until  the  aperture  is  approached,  when  there  is  a 
more  marked  expaufiion,  and  recurved  lateral  lips.  Umbilicus 
stnally  outer  lip  with  only  a  moderate  sinus  in  front  and  sides  ex- 
panded, recurved  and  narrowly  rounded.  Aperture  transverse  ard 
subreniform.  The  volutions  sre  rounded  toward  the  apex,  but 
subangular  on  the  sides  of  the  last  whorl.  A  slender  dorsal  band 
appears  on  the  last  volution  which  is  somewhat  obscure  on  the 
cast  but  well  defined  on  the  shell.  The  surface  of  the  shell  is 
ornamented  with  numerous  fine  stria?  that  arise  from  the  dorsal 
band  and  curve  gently  forward  and  then  backward  over  the  ob- 
tusely subangular  sides  where  they  become  obsolete.  These  trans- 
verse striie  are  not  visible  on  the  cast 

This  species  is  of  the  type  of  Bellerophon  bilobatus  from 
the  Lower  Silurian  and  there  are  several  Silurian  and  Devonian 
species  that  bear  a  more  or  less  striking  resemblance  to  it  There 
is  no  difficulty,  however,  in  distinguishing  the  species  on  making 
a  comparison.  There  is  no  defined  species  from  the  Subcarbon- 
iferous  rocks  with  which  any  comparison  is  necessary.  The  gen- 
eral form  and  surface  ornamentation  readily  distinguishes  it 
among  species  from  rocks  of  the  same  geological  age. 

Found  by  R.  A.  Blair,  in  whose  honor  we  have  proposed  the 
specific  name,  in  the  Chouteau  limestone,  near  Sedalia,  Missouri, 
and  now  in  the  collection  of  S.  A.  Miller. 


BELLEROPHON   SEDALIENSIS,   U.   Sp. 

Plate  III,  Fig,  9,  dorsal  view  of  a  cast;  Fig.  10,  lateral  view  of 

part  of  a  specimen  preserving  ike  shell. 

Shell  medium  size,  involute,  subglobose.  Volutions  expanded 
very  moderately  until  the  aperture  is  approached  when  there  is  a 
marked  lateral  expansion.  Umbilicus  open.  Outer  lip  with  a 
moderate  sinus  and  expanded  narrowly  rounded  sides.  Aperture 
transverse  and  subreniform.  The  volutions  are  rounded  toward 
the  apex,  but   subangular   on  the  last  whorl.     The    cast    shows    a 
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central  dorsal  band,  on  the  last  volution,  with  a  farrow  on  eaoh 
side  bordered  by  a  sharply  angular  longitudinal  line.  The  shell 
of  this  part  of  the  last  whorl  is  not  preserved  on  any  of  our 
specimens.  The  shell  is  ornamented  with  numerous  longitudinal, 
revolviug  furrows  separated  by  fine  angular  striae.  These  revolv- 
iog  furrows  are  visible  upon  many  of  the  fragments  of  the  casts, 
but  much  more  strongly  marked  upon  the  fragments  of  the  shell, 
wherever  it  is  preserved. 

This  species  is  readily  distinguished  from  B,  blairi  by  the  re- 
volving furrows,  and  from  all  other  descril)ed  species  by  the 
geueral  foim  aud  surface  ornamentation.  Species  of  Bellerophon 
have  been  described  from  the  upper  Taconic  system  and  from 
nearly  every  recognized  group  of  rocks  up  to  the  Upper  Coal 
Measures.  About  ninety  species  have  been  illustrated  and  those 
which  have  been  named  and  not  illustrated  might  as  well  be 
struck  out  of  the  list,  for  they  cannot  be  recognized  by  the 
definitions  alone.  There  is  such  a  general  resemblance  in  the 
fossils  belonging  to  this  genus,  that  a  common  observer  having 
learned  one  species  can  tell  a  Bellerophon  wherever  he  sees  it 

Found  by  B.  A.  Blair,  in  the  Chouteau  limestone,  near  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

CLASS  PTERPODA.  CLASS  GASTROPODA. 

ORDEB  CONULABIDA,  n.   ord. 

This  name  is  proposed  to  receive  conical  and  pyramidal,  pelagic 
shells,  which  may  or  may  not  have  been  contracted  toward  the 
mouth,  but  the  texture  of  which  is  always  homy  with  lime 
phosphate.  The  shells  during  the  lives  of  the  animals  were 
flexible.  They  are  smooth,  or  longitudinally  divided  and  trans- 
versely furrowed.  There  are  no  muscular  scars  on  the  casts  or 
on  the  shells.  All  belong  to  the  palteozoic  rocks.  We  refer  to 
ibis  order  the  family  Conulariid(v,  and  the  family  EnchosiomidcB 
hereinafter  described. 

Waagen  used  the  word  Conularida  in  Palaeontologica  Indica, 
page  175,  without  defining  it,  or  in  any  way  limiting  it,  except  to 
BHy,  ''they  were  certainly  not  pelagic  shells,"  and  to  include  in  the 
order  three  families,  which  are  widely  distinct  from  each  other, 
viz.:  ConidariidiVy  Thecidiv  bx\({  Tentaculitidir.  He  did  not  re- 
describe  the  family  Conulariid(r\  or  describe  any  species  belong- 
ing to  it  or  in  any  way  attempt  to  throw  any  light  upon  it*. 
He  had  before  him  shells  belonging  to  the  family 
HyolUhid<v  or  ThecidfP,  and  they  were    the    shells  for    which    he 
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was  tryiDg  to  provide  a  new  Ordinal  name,  but  they  cannot  be 
referred  to  Conularida  for  any  reason  that  he  suggested  or  for 
any  other  reason  thus  far  put  forth.  We  use  the  word  Conularida 
for  pelagic  shells  having  lime,  phosphate  and  not  in  the  sense  in 
which  Waagen  used  it.  It  is  the  natural  and  proper  Ordinal 
name  to  include  the  family  Conulariidce  and  cannot  be  preoccupied 
for  any  other  purpose,  besides,  it  has  been  used  by  others  without 
defining  it,  for  substantially  ihe  same  purpose  that  we  now  use  it. 
The  family  Conulariidce  does  not  belong  to  any  living  order  of 
animals,  and  hence  the  necessity  for  providing  an  Ordinal  name 
to  receive  it.    And  the  same  may  be  said  of  Encho8tomida\ 

Family  COKULARIID^. 

There  have  been  described,  from  the  Palaaozoic  rocks  of  North 
America  fifty-nine  species  of  Conularia^  besides  three  that  have 
been  named,  but  too  poorly  defined  to  be  recognized.  Among  the 
fifty-nine  species  is  C.  gaitingeri,  which  was  named  by  Safford,  in 
the  Qeology  of  Tennessee,  p.  289,  and  compared  with  C  trenion- 
ensiSy  by  saying,  that  it  is  larger  and  about  ten  inches  long,  and 
that  it  was  found  by  Dr.  Gattinger,  while  digging  a  cellar  for  his 
house,  in  the  trenton  limestone,  in  Nashville,  Tennessee.  This 
definition  is  exceedingly  imperfect,  but  Dr.  Qattinger  made  num- 
erous plaster  casts  of  the  specimen  and  distributed  them  among 
the  scientific  men  of  the  country  (one  of  which  was  presented  to 
S.  A.  Miller,  by  Dr.  Gattinger,  about  twenty  years  ago),  which 
made  the  form  very  generally  known,  and  the  remarkable  size,  if 
other  specimens  have  been  found,  has  prevented  any  synonym 
from  being  made.  The  species  has  been  recognized,  in  all  cata- 
logues, and  Dr.  Gattinger  has  kindly  loaned  the  original  specimen, 
to  S.  A.  Miller,  for  examination  and  description,  and  we  pro- 
pose to  describe  it,  in  order  that  the  form  may  be  better  known 
and  the  specific  name  retained.  We  have  an  invariable  rule  to 
never  name  a  new  species  without  describing  and  illustrating  it; 
but  this  is  not  our  species,  and  as  a  single  figure  will  cover  half 
a  plate,  we  will  content  ourselves  by  writing  a  description  of  the 
specimen. 

The  shell  rapidly  expands,  is  snbqnadrate  in  transverse  section, 
but  the  diameter  is  greater  in  one  direction  than  in  the  other. 
The  sides  are  concave,  in  the  superior  part,  which  may  or  may 
not  be  the  normal  condition,  because  the  shell  is  flexible  in  this 
genus.  The  four  angles  are  deeply  furrowed.  There  is  a  longi- 
tudinal line,  in  the  middle  of  each  side.    The  shell  consists  of  an 
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inner,  black,  horny  layer  and  an  outer,  phosphatic  layer.  Where 
the  outer  layer  is  decorticated  the  surface  is  ornamented  by  trans- 
verse, arching  farrows  separated  by  narrow,  smooth,  elevated  lines; 
but,  where  the  outer  layer  is  preserved,  the  furrows  and  ridges 
are  about  equal  in  width,  and  the  ridges  become  crenulated  costsB. 
The  costaD  are  not  regularly  arched,  but  curve  rather  abruptly 
across  the  mesial  line  and  are  then  directed,  in  nearly  straight 
lines,  inclined  about  ten  degrees,  to  the  furrows,  at  the  angle& 
There  are  about  forty-five  transverse,  crenulated  costse  in  an  inch 
in  length.  The  specimen  near  the  larger  end,  where  best  pre- 
served, has  a  diameter  one  way  of  two  and  two-tenths  inches,  and 
the  other  way  of  one  and  nine-tenths  inches.  It  tapers,  toward 
the  apex,  in  a  distance  of  three  and  six-tenths  inches,  and  in  the 
other  of  one  and  two-teuths  inches.  At  the  smaller  end  the  speci- 
men is  broken  off  diagonally,  and  at  the  larger  end  an  inch  and 
a  half  in  length  of  one  of  the  wider  sides  is  bent  down  as  if  ap- 
proaching the  mouth,  but  the  other  sides  are  continued  without 
being  bent  and  show  the  continuing  enlargement  of  the  shell. 
The  greatest  length  of  any  part  of  the  shell,  that  is  preserved,  is 
six  inches.  These  measurements  indicate  that  the  specimen,  when 
perfect,  exceeded  ten  inches,  in  length.  The  surface  ornamentation 
is  altogether  different  from  C  trentonenais,  and  the  two  species 
can  never  be  mistaken  for  each  other  by  any  palsBDutologist. 

Species  of  Conularia  have  been  described  from  Trenton,  Hud- 
son Biver,  Niagara,  Lower  Helderberg,  Oriskany,  Upper  Helder- 
berg,  Marcellus  Shale,  Hamilton,  Portage,  Chouteau,  Kinderhook, 
Waverly,  Burlington,  Keokuk,  Warsaw  and  Kaskaskia  Groups,  and 
from  the  Lower  and  Upper  Coal  Measures.  The  range  is  from 
the  early  Trenton  to  the  close  of  the  Upper  Coal  Measures. 

The  shells  are  all  pyramidal,  and  vary,  in  different  species,  from 
square  and  subquadrate,  to  octagonal  and  somewhat  rounded. 
They  expand  slowly  or  rapidly  in  different  species,  and,  so  far  as 
known,  are  contracted  near  the  mouth.  The  month  appears  to 
have  been  very  large,  and  no  operculum  or  other  shelly  covering 
has  ever  been  found  belonging  to  it.  We  have  examined  more 
than  one  hundred  specimens  of  Conularia,  and  have  never  seen 
the  mouth  of  a  single  shell,  so  that  what  we  have  said  about  the 
mouth  is  on  the  authority  of  others.  No  muscular  scar  has  ever 
been  found  inside  the  shell  or  on  a  cast,  by  which  the  animal  was 
attached  to  the  shell.  The  four  angles  of  the  shell  are  more  or 
less  furrowed,  and  a  mesial  line,  on  each  side,  is  always  indicated, 
and  sometimes  it  amounts  to  a  furrow.  The  shells  are  ornamented 
with  transverse  lines    and    furrows    and   cost^e,  some  of  which  are 
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smooth,  others  are  orenulated,  and  all  are  more  or  less  arched 
toward  the  month.  The  textnre  of  the  shell  is  horny,  with  lime- 
phosphate.  The  phosphate  is  conspicnons,  in  the  oatler  layer- 
The  phosphatic  appearance  is  more  strongly  marked  in  some 
groups  of  rocks  than  in  others,  which  is  likewise  trne  concerning 
the  homy  texture,  which,  sometims,  as  in  C  greenei^  re- 
sembles the  test  of  a  crustacean. 

The  genus  Conularta  is  so  distinct  from  all  others  that  no  other 
genus  has  ever  been  confounded  with  it  It  is  the  only  genus  in 
the  family  Conulariidce.  Any  one  having  ordinary  perceptive 
faculties,  after  having  carefully  examined  a  specimen  belonging  to 
any  species  of  Canularia^  can  tell  a  Conularta  wherever  he  sees 
it,  no  matter  to  what  species  it  belongs.  This  cannot  be  done 
with  any  other  fossil  specimen  from  the  palsDozoic  rocks  except, 
possibly,  a  Bellerophon  or  an  Orthoceras. 

The  genus  made  its  appearance,  in  the  Trenton  period,  repre- 
sented by  small  and  large  species,  as  fully  developed  and  pos- 
sessed of  as  distinctive  specific  characters,  as  the  genus  ever  ac- 
quired. These  it  retained,  throughout  its  life  history,  and  closed 
its  career  in  the  Cloal  Measures,  by  such  large  species  as  C. 
ftoeperi  and  such  small  species  as  C.  crusiula.  It  came  from  some 
quarter  wholly  unknown,  and  after  having  lived  as  long  as  any 
other  genus  ever  did  upon  the  face  of  the  earth,  except,  possiblyi 
Bellerophon^  Pleurotamaria^  Murchisonia,  Orthoceras  and  one  or 
two  genera  of  the  Brachiopoda^  it  disappeared  as  abruptly  as  it 
came,  without  leaving  a  trace  of  its  finid  course  behind  it.  There 
is  no  evidence  of  development  or  evolution  connected  with  the 
genus.  It  never  showed  any  higher  or  lower  stage  of  existence, 
than  it  did  when  it  first  appeared.  Some  species  had  a  wide  geo- 
graphical and  geological  range;  for  example,  C.  irenUmensis  from 
New  York  and  Kentucky,  and  C  9uhcarhonar%a  from  the  Keokuk 
Group,  at  Orawfordsville,  Indiana,  and  Hamilton,  Illinois.  We 
have  seen  large  specimens  and  small  specimens  belonging  to  the 
same  species,  possessing  exactly  the  same  ornamentation  and  sur- 
face characters.  But  we  have  never  seen  anything  that  indicated 
advancement  or  decline  in  the  genus  or  in  any  species,  and  fur- 
ther, we  have  never  seen  any  intermediate  fonms,  that  might  be 
said  to  represent  a  link  connecting  any  two  species.  This  may  be 
cold  comfort,  to  those  limited  palsao-biologists,  who  claim  to  see,  in 
every  fossil,  a  link  from  the  lowest  to  the  highest  stages  of  ani- 
mal existence.  It  is,  nevertheless,  true,  that  we  do  not  even  know 
to  what  Glass,  in  the  animal  kingdom,  the  family  Ocnulariidce^  or 
the  Order,  Conularida  should  be  referred. 
—4 
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The  &iDily  Conulariidce  has  been  dumped  into  the  Glass  Ptera- 
poda,  by  some  authors,  and  into  the  Glass  Oastropoda,  by  otherp, 
and,  probably,  the  reason  has  been  aboat  as  good  in  the  one  case 
as  in  the  other;  for  it  may  have  no  near  relation  to  either.  It  is 
like  the  Orapiolitida^f  no  one  knows  to  what  Glass  it  belongs, 
though  every  author,  having  anything  to  do  with  the  family,  will 
drop  it  into  some  Glass,  and  say  nothing  about  the  reason  for 
doing  so. 

It  is  not  scientific  to  name  a  Glass,  in  the  subkingdom  Molluscs, 
when  the  definition  of  the  Glass  and  a  single  order  belonging  to 
it  must,  necessarily,  be  the  sama  We  have  gone  as  far,  in  Glassi- 
ficafcion,  by  briefly  defining  a  new  Order,  as  it  is  practicable  to  go, 
in  the  present  state  of  the  learning,  besides,  we  anticipate  future 
discoveries  will  throw  important  light  upon  the  subject  Canularia 
belonged  to  the  great  ocean,  but  whether  its  home  was  in  the 
depths  or  near  the  surface,  we  do  not  know.  If  it  had  been  a 
litt(N»l  shell,  it  would  not  have  found  a  place  in  so  many  Oroups 
of  rocks,  where  other  littoral  shells  are  unknown.  It  possessed  a 
hardy  shell,  capable  of  preservation  in  nearly  all  deposits,  or  we 
would  not  find  it,  with  its  peculiar  purple,  phosphatic  lustre,  in 
sandstones,  days,  shales,  and  limestonea  We  find  it  scattered 
here  and  there,  generally  very  rare,  and  never  in  abundance,  which 
indicates  that  we  have  not  found  it  in  its  best  and  favored  habi- 
tations. When  we  find  it  in  abundance,  we  may  find  and  recog- 
nize its  relatives,  and,  even  before  that  time,  or  at  any  time,  we 
are  liable  to  see  them  unearthed,  for  we  have  seen  only  a  very 
small  part  of  thb  rocks  belonging  to  our  oouatry. 

oonulabuIboepebi,  n.  sp. 

Plate  Illf  Fig.  i,  middle  part  of  a  spedmen^  under  aide;   Fig, 

2y  transverse  section. 

Species  large,  long,  slowly  expanding,  pyramidal,  subquadrate,  in 
transverse  section.  Transverse  diameter  a  little  greater  between 
the  sides  one  way  than  the  other.  Sides  slightly  conevx.  The 
four  angles  deeply  furrowed.  Longitudinal  line  in  the  middle  of 
each  of  the  four  sides,  but  it  cannot  be  called  a  furrow,  as  it 
does  not,  in  all  cases,  break  the  transverse  costae.  Surface  orna- 
mented with  transverse  arches,  shallow,  smooth  furrows,  that  are 
separated  by  fine  lines  or  costsB.  In  passinc;  across  the  sides  the 
costse  curve  forward  toward  the  aperture,  and  sometimes  alternate 
in  the  middle,  and  at  other  times  cross  the  mesial  line  almost  with- 
out interruption.    The  distance  between  these  transverse  lines  does 
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not  seem  to  increase  with  the  size  of  the  shell,  bat  is  uniform 
throughout  the  length  of  our  specimen.  The  lines  do  not  curve 
forward  toward  the  aperture  in  the  furrows,  at  the  angles,  as  is 
usual  in  this  genus,  but  they  arise  from  the  bottom  of  the  fur- 
rows and  cross  the  sides  in  regular  archea  There  are  about  fifty 
of  these  transverse  lines  in  an  arch. 

Our  specimen  has  a  length  of  nearly  five  inches.  The  trans- 
verse diameter  at  the  small  end  is  an  inch  one  way,  and  an  inch 
and  one- twentieth  the  other,  and  at  the  large  end  an  inch  and  a 
half  one  way  and  an  inch  and  six-tenths  the  other.  It  is  quite 
evident  if  the  specimen  was  complete  it  would  be  more  than  a 
foot  in  length. 

It  is  unnecessary  to  compare  it  with  any  other  specimen  for 
the  purpose  of  distinguishing  it 

Found  in  the  Coal  Measures  of  Luzerne  Oounty,  Penn.,  and 
presented  to  S.  A.  Miller  by  Bev.  Wm.  Boeper,  an  ardent  col- 
lector and  naturalist,  in  whose  honor  we  have  proposed  the 
specific  name. 

OONULABIA  OBEENEI,  n.  sp. 

Plate  III,  Fig.  3,  middle  part  of  a  specimen. 

Species  long,  slowly  expanding,  pyramidal,  subquadrate,  sides 
equal,  deeply  furrowed  at  the  four  angles.  Longitudinal  line  in 
the  middle  of  each  side.  Surface  ornamented  with  wide»  concave, 
smooth  furrows  that  arch  forward  from  the  four  angles.  These 
furrows  are  separated  by  sharp  costsa  generally  without  crenula- 
tions.  The  cost®  sometimes  cross  the  mesial  Line  without  inter- 
ruption, in  other  cases  they  terminate  alternately  at  the  mesial 
line.  They  do  not  curve  forward  when  bending  into  the  furrows 
at  the  four  angles,  nor  do  they  reach  the  bottom  of  the  furrows. 
They  alternate  in  these  furrowa  The  transverse  farrows  are 
crossed  by  a  few  longitudinal  wrinkles,  at  the  margin  of  the 
longitudinal  furrows. 

There  are  only  thirteen  transverse  furrows  in  an  inch,  where 
our  specimen  is  eight-tenths  of  an  inch  in  diameter.  The  shell 
of  our  specimen  is  homy,  and  has  the  smooth,  hard  appearance  of 
the  test  of  a  trilobite. 

This  species  is  so  different  from  all  that  have  heretofore  been 
described,  from  the  Keokuk  Group,  that  no  comparison  with  any 
of  them  is  necessary.  It  is  distinguished  by  its  slender  form, 
wide,  transverse,  smooth  farrows  and  sharp  oostsa.  There  are 
some  slight  crenulations  on  the  coetsB,  toward  the  larger  end  of 
our  specimens,  but  none  toward  the  smaller  end. 
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Found  by  Oeo.  E.  Greene,  in  whose  honor  the  specific  name  is 
given,  in  the  Eeoknk  Group,  at  Edwardsville,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gnrley. 

OONULABIA  SEDALIEN8I8,  n.  sp. 

Plate  III,  Fig.  4,  fragment  from  the  middle  part  of  a  specimen, 

somewhat  ttoisted;  Fig.  5,  under  side  of  the  shell 

showing  the  nodes  on  the  costce. 

Species  large,  rather  rapidly  tapering,  pyramidal,  subquadnite, 
in  transverse  section.  We  have  several  fragments  of  this  species 
that  are  twisted  and  curved  in  different  directions,  showing  the 
great  flexibility  of  the  shell  itselt  The  specimen  illustrated  in 
Fig.  4,  presents  the  largest  undisturbed  sur&ce  of  any  of  them. 
The  sides,  as  near  as  can  be  determined,  are  flat  and  equal.  The 
angles  are  not  very  deeply  furrowed,  and  the  longitudinal  line  in 
the  middle  of  each  side  is  not  very  strongly  marked.  Surface 
ornamented  with  wide,  transverse,  arching  furrows  that  are  separ- 
ated by  coarse  costaa.  In  passing  across  the  sides,  the  oostse 
curves  forward  toward  the  aperture,  and  sometimes  alternate  at 
the  mesial  line,  and  at  other  times  cross  it  without  apparent 
interruption.  The  ^costsB  are  geniculated  at  the  furrows,  at  the 
four  angles.  The  inner  layer  of  the  shell  is  of  a  light  gray  color 
and  differs  very  little  in  color  from  the  limestone  matrix;  the 
second  or  middle  layer  is  of  a  reddish  brown  color  and  homy 
texture.  The  costae  bear  a  line  of  strong  tubercles  which  are  so 
fixed  in  the  matrix  that  the  shell  is  split  and  decorticated  in  re- 
moving it  from  the  matrix.  The  tubercles  and  the  middle  layer 
of  the  shell  are  broken  away  from  the  costsa  on  the  specimen 
illustrated  by  Fig.  4,  but  the  second  layer  is  preserved  in  many 
of  the  furrows,  where  it  is  perfectly  smooth.  In  some  places,  on 
some  of  the  specimens,  the  tubercules  may  be  seen  on  the  oostae, 
but  they  are  best  shown  in  the  matrix  after  the  shell  is  taken 
out,  as  shown  by  figure  6.  There  are  thirteen  cost®  to  an  inch 
in  length,  where  a  side  is  one  and  one-third  inches  wide,  and 
forty-two  tubercles  on  one  of  the  costse  in  an  inch  in  length. 

This  specicR  is  distinguished  by  its  wide  transverse  furrows, 
coarse  oostae  and  strong,  distant  tubercles,  without  other  orna- 
meiitatioB. 

Found  by  R  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 
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ENOHOSTOMA   D.   gOD. 

[Ety.    enchos,  sword;  stoma,  blade.] 

Shell  smooth,  elongate,  lanceolate,  transverse  section  more  or  less 
rounded  or  narrowly  subovate.  Shell  substance  thin,  solid,  flexible, 
homy,  lime-phosphate.  Type  Enchostoma  lanceolaium^  described 
as  HyolUhes  lanoeolaius^  8.  A.  Miller,  1892,  advance  sheets,  18th 
Bep.  Gtoa  Sur.  Ind.  p.  63,  from  the  Chouteau  limestone. 

When  the  species  HyolUhes  lanceolcdus  was  described^  only  a 
few  fragments  had  been  selected  aLd  the  specimen  then  illusl rated 
was  supposed  to  represent  nearly  the  complete  length,  but  later 
collections  from  Sedalia  and  Providence,  Missouri,  showed  it  was 
not  half  the  length  of  the  original  We  have  a  specimen  now 
before  us  two  inches  in  length,  which  is  broken  off  at  both  ends, 
and  the  smaller  end  is  as  large  as  the  smaller  end  of  the  type, 
which  is  less  than  an  inch  in  length.  Another  specimen  at  hand 
an  inch  and  a  quarter  in  length,  is  larger  at  the  smaller  end  than 
the  type  is  at  the  larger  end.  Another  fragment  an  inch  in  length 
is  no  larger  at  the  larger  end  than  the  type  is  at  the  smaller  end. 
The  evidence  thus  furnished  shows  that  a  complete  specimen 
would  be  three  inches  in  length  or  even  more  than  that,  and  that 
the  greater  diameter  at  the  larger  end,  is  three-tenths  of  an  inch. 
We  have  examined  about  fifty  fragments,  none  of  them  seem  to 
be  complete  at  either  end,  but  as  none  of  them  seem  to  contract 
toward  the  larger  end,  we  infer  that  the  species  does  not  contract 
toward  the  mouth,  as  in  Conularia.  The  smaller  end  of  all  our 
specimens,  though  in  some  cases,  not  exceeding  one  twenty-fifth 
of  an  inch  in  diameter,  is  broken  off,  so  that  evidently  a  perfect 
specimen  has  an  acute  point  All  of  the  specimens  from  the 
apical  end  of  the  shell  show  a  curvature,  and  the  best  specimens 
show  a  curvature  of  an  eighth  or  tenth  of  a  circle.  The  apical 
end  is  round  in  the  beet  preserved  specimens,  but  all  of  them  are 
snbovate  toward  the  mouth.  As  many  of  them  are  compressed 
toward  the  larger  end  it  is  hard  to  tell  the  correct  transverse 
section,  but  from  the  large  number  examined,  it  is  clear  that  the 
section  illustrated  in  fig.  36,  pi.  IX,  of  the  18th  Bep.  of  the  Geo. 
Sur.  Ind.,  is  somewhat  compressed.  A  normal  section,  probably, 
becomes  more  and  more  acutely  ovate  as  the  mouth  is  approached. 

A  few  fragments  on  hand  are  longitudinally  fluted,  but  if  they 
are  normal,    they   belong  to  a  distinct  and  undescribed  species. 

The  texture  of  the  shell  distinguishes  this  genus  from  the 
HyolUhadce  and  brings  it  into  some  kind  of  relation  to  Conularia, 
It  cannot,  however,  be  fairly  classed  with  the  Conulariidce  trough 
properly  falling  within  the  order  Conularida.    We,  therefore,  pro- 
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pose  ihe  family  name  EnchostamidcBt  bat  the  family  name  as  at 
present  understood,  will  take  the  same  definition  that  the  genus 
has.  We  have  seen  fragments  of  a  long,  arching,  round  shell, 
somewhat,  in  form,  like  a  Dentalium,  in  limestone,  belonging  to 
the  Keokuk  Group,  but  having  the  shell  texture  of  this  genus, 
that  may  be  generically  distinct  and  if  so  the  family  EnchoatomidcB 
may  be  defined  and  limited  so  as  to  include  two  genera. 

The  shells  in  the  families  HyolUhidce  and  TenkumlitidcB  are 
thick  and  composed  of  layers  that  may  sometimes  be  homy,  but 
they  are  never  phosphatic  There  is  as  much  difference  in  the 
texture  of  the  shells  of  Conularia  or  Enchosioma  and  Hyolithes 
or  TeniaculUes  as  there  is  between  the  shells  of  lAngula  or 
Discina  and  Orthis  or  Spirifercu  And  there  is  as  much  reason 
for  placing  Conulariidce  in  an  Order  distinct  from  HyolithidcB 
and  TeniaculiiidcB  as  there  is  for  dividing  the  Braohiopoda  into 
the  Orders  Lyopomata  and  Arlhropomata.  The  fundamental  dif- 
ference in  the  composition  and  texture  of  the  shells  is  the  basis 
of  the  separation  into  Orders.  The  general  form  of  th$  shells  in 
the  genera  Conularia^  Enchosioma^  Hyolithes  aod  Tentaouliles  is 
altogether  different  as  well  as  the  composition  and  textura 
Conularia  are  pyramidal  EnchoBtoma  round  and  curved  toward  the 
apex  and  ovate  toward  the  mouth,  Hyolithes  short,  flattened  on 
one  side  and  straight,  and  Tentaculites  straight,  round  and  annu- 
lar. 

As  a  general  rule  a  paladontologist  is  able  to  classify  the  fossils 
with  reference  to  some  known  living  organismu  He  finds  a  trace 
or  path  from  the  unknown  animal  to  the  known,  and  reasons 
forward  from  remote  ages  to  the  present,  and  he  finds  here  and  there 
a  fauna  that  characterizes  a  geological  age  and  enables  him  to 
deteimine  it  at  distant  localities,  but  the  Conularida  at  present 
are  to  be  classified  with  the  unknown,  save  that  they  are  evidently 
moUusks  and  belong  to  the  great  Paleeozoic  ages. 

CLASS  CEPHALOPODA. 
ORDER  TETRABRANCHIATA. 

Family  CTRTOCERATID^ 

ctbtooebas  dunleithensis,  u.  sp. 

Plate  III,  Fig.    11,    lateral   view,  showing   a  greai  part  of  the 
chamber  of  habitation;  Fig.  12,  transverse  section. 

Shell  medium  size,  strongly  curved  and  regularly  enlarging 
from  the  apex  to  the  mouth.  The  siphuncle  is  on  the  ventral 
side  or  outer  margin  of  the  curve    and  produces  an   expansion  of 
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the  shell,  which  forms,  as  shown  in  a  transverse  seotion,  the  nar- 
row end  of  a  sharply  ovate  figure,  at  the  ventral  margin.  The 
sharply  ovate  transverse  section  is  represented  in  figure  12. 
Twelve  septa  have  a  length,  on  the  inner  curve  or  dorsal  side,  of 
six-tenths  of  an  ioch,  and,  on  the  ventral  side  of  one  and  eight- 
tenths  inches,  where  the  dorso-ventral  diameter,  at  the  smaller 
end,  is  half  an  inch,  and,  at  the  larger  end,  nine-tenths  of  an 
inch.  The  greatest  lateral  diameter  is  about  the  dorsal  third  of 
the  shell  where  it  measures,  at  the  same  sections,  thirty-five  hun- 
dredths of  an  inch,  at  the  smaller  end,  and  eighty- five  hundredths 
of  an  inch,  at  the  larger  end.  The  septa  cannot  be  distinguished 
near  the  apical  end  of  our  specimen.  The  chamber  of  habitation 
is,  probably,  nearly  complete,  in  our  specimens,  and  it  constitutes 
more  than  one-third  of  the  entire  length  of  the  shell  Part  of  the 
shell  is  preserved  on  the  inner  dorsal  side  and  shows  regular 
lamellose  lines  of  growth,  without  other  ornamentation.  Part  of 
the  shell  is  also  preserved  over  the  siphunde  and  posterior  ven- 
tral side  of  the  body  chamber,  which  shows  the  lamelloee  lines  of 
growth  curve  backward,  in  crossing  the  siphuncle,  and  indicates  a 
notch  or  sinus  at  the  ventral  lip  of  the  aperture.  Where  the 
shell  is  decorticated,  the  cast  is  smooth. 

This  species  is  distinguished  by  its  strong  curvature,  rapid  en- 
largement, sharply  ovate  transverse  section,  long  body  chamber 
and  lamellose  lines  of  growth. 

Found  in  the  Trenton  Group,  at  Dunleith,  Dlinois,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 


Family  ORTHOCERATID^ 

obthocebas  oaldwellensis,  u.  sp. 

Plaie  IV,  Fig.  1,  middle  part  of  a  specimen;  Fig.  2,  transverse 

section. 

Shell  straight,  large,  long,  very  slowly  and  regularly  enlarging 
from  the  apex  toward  the  mouth  of  the  chamber  of  habitation. 
Only  the  middle  part  of  the  shell  is  preserved  in  our  specimens. 
Chamber  of  habitation  unknown.  Transverse  section  subelliptical. 
Siphuncle  subcentral.  The  shell  is  preserved,  on  our  specimen, 
and  the  air  chambers  are  not,  therefore,  exposed.  The  shell  is 
widely  and  deeply  annulated  or  transversely  furrowed.  The  di- 
viding ridges  are  nodose.    The  nodes  are  arranged  in  longitudinal 
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rows.  There  are  fourteen  nodes  on  each  transyerse  ridge,  in  the 
speoimen,  and  hence,  there  are  fourteen  longitudinal  rows  of  nodes. 
A  longitudinal  line  crosses  each  furrow  from  node  to  node,  but 
it  is  nearly  obsolete  at  the  bottom  of  the  furrows.  The  width  of 
a  furrow  or  distance  between  two  nodes,  at  the  larger  end  is 
equal  to  one-third  of  the  shorter  diameter  of  the  shell;  but,  at 
the  smaller  end  of  the  specimen,  the  distance  between  two  nodes 
is  more  than  one-third  of  the  greater  diameter.  The  width  of  the 
annulatinus,  therefore,  do  not  bear  a  r^^ular  proportion  to  the 
diameter  of  the  shell.  There  is  an  obscure  node  between  the 
regular  nodes,  at  the  larger  end,  but  none  near  the  smaller  end. 
The  septum  shown,  at  the  smaller  end,  is  highly  arched,  and,  it 
appears  as  if  there  is  only  one  septum  to  correspond  with  each 
annulation.  The  shell  is  thick,  and  the  outer  surface  of  the  fur- 
rows shows  no  lamelloee  lines  of  growth,  but,  possibly,  a  better 
preserved  specimen  would  show  such  lines. 

This  species  has  more  resemblance  to  O.  nodooostum^  from  the 
Niagara  Group,  than  to  any  other  described  species.  O.  nodocos- 
turn  is  frequently  classed  as  a  synonym  for  O.  annulaium^  but 
the  two  species  are  distinct  and  are  readily  distinguished,  by  any 
palsBontologist,  'from  an  examination  of  the  shelb  or  the  casts. 
The  annulations  are  wider  and  the  nodes  are  not  as  prominent, 
in  this  species  as  they  are  in  O.  nodocostum^  and  the  septa  are 
evidently  more  distant  from  each  other,  and  more  highly  arched. 
Orthoceraa  was  a  pelagic  shell  and,  probably,  lived  as  long  upon 
the  face  of  the  earth  as  any  other  genus  ever  did.  The  annulated 
forms  made  their  appearance,  in  the  Lower  Silurian  age,  and  are 
found  in  all  Groups  of  rocks,  from  there  into  the  Subcarbonifer- 
ous.  The  form  called  O.  annuZa/um  occurs,  in  the  Niagara  Group, 
on  both  sides  of  the  Atlantic,  and  almost  everywhere,  that  the 
rocks  of  that  age  are  known  to  exist. 

Found  by  James  G.  Caldwell,  in  whose  honor  the  specific  name 
is  given,  in  the  Upper  Helderberg  Group,  in  Clarke  County,  Ind- 
iana, and  is  now  in  the  collection  of  Wm.  F.  E.  Gurley. 


Family  GOMPHOCERATIDiB. 

POTEBIOCEBAS  JEBSETENSE,   n.   sp. 

Plate  IVf  Fig.  5,  side  view  of  a  specimen  somewhat  compressed. 

Shell  large,  acutely  obovate  or    balloon-shaped.     Body  chamber 
much  longer  than  the  septate    portion.      Greater    diameter    about 
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the  middle  of  the  body  chamber.  Section  subcircnlar.  Our 
specimen  is  somewhat  compressed  so  that  a  transverse  section 
cannot  be  accurately  determined.  The  body  chamber  appears  to 
be  bulged  on  one  side.  Probably,  most  tumid  on  the  lower  ven- 
tral side.  Our  specimen  shows  six  air  chambers  and  probably 
there  were  never  more  than  two  or  three  more.  If  complete, 
therefore,  there  would  not  be  more  than  eight  or  nine  small  air 
chambers. 

When  compared  with  Poterwceres  missaurtense  which  this 
species  most  resembles,  it  will  be  observed,  that  the  body  cham- 
ber is  one-half  longer,  and  the   septate   portion  much    shorter,  in 

this  species,  than  it  is  in  that  one.  The  inclination  of  the  septa 
or  obliquity  toward    the  tumid  side  is  the   same  in  both  speciea 

Found  by  the  late  Wm.  McAdams,    in  the   Einderhook  Group, 

in  Jersey  county,    Illinois,  and  now  in  the  collection   of  Wm.  F. 

E.  Gurley. 

Family  GONIATITID^. 

No  one  has  described  a  Qoniatite  from  the  Lower  or  Upper 
Silurian  rocks  of  America.  The  species  described  from  the  earliest 
rocks  is  OoniaiUes  mithrax,  from  the  Upper  Helderberg  Group, 
in  Ohio.  It  is  possible  that  the  reference  of  this  species,  by  the 
collector,  to  the  Upper  Helderberg  was  erroneous,  because  rocks 
of  the  age  of  the  Hamilton  Group,  in  Ohio,  have  been  frequently 
referred  to  the  Upx)er  Helderberg,  but  we  think  that  is  not 
probable,  and  we  have  no  right  to  assume  such  to  be  the  case, 
without  some  evidence  to  support  the  assumption,  and  we  have 
none.  We  only  know  that  many  species  occur  in  the  Hamilton 
Group,  and  this  is  the  only  one  referred  to  older  rocks.  Where 
are  its  ancestors  or  from  whence  did  it  come? 

It  is  a  very  large  species,  with  four  or  more  volutions.  The 
outer  one  embraces  the  inner  ones  and  closes  the  umbilicus.  A 
transverse  section  of  a  volution  is  semi- elliptical,  the  dorso- ventral 
and  transverse  diameter  being  about  as  two  to  one. 

"The  pepta  curve  gently  forward,  from  the  umbilicus  for  nearly 
two-thirds  of  the  width  of  the  volution;  thence  more  abruptly 
backward,  forming  a  broad,  low,  undefined  saddle,  to  a  point 
nearly  three- fourths  of  the  width  of  the  volution,  when  they 
again  bend  forward  to  the  margin  of  the  periphery,  leaving  a 
broad,  deep  lobe,  which  occupies  nearly  one-third  the  width  of 
the  volution;  and  thence  turning  abruptly  backward  to  near  the 
center  of  the  periphery,  and  sharply  recurring,  leave  an  acute 
triangular  saddle  on  each    of  the  margins,    and  a    narrow,    acute, 
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ventral  lobe.  The  saddle  oocupjring  the  center  of  the  short, 
yentro-lateral  carve  is  acute  at  the  summit,  having  a  height  one- 
fonrth  greater  than  the  width  at  the  base,  and  carving  a  little 
more  abruptly  on  the  ventral  side.  The  ventral  lobe  extends 
about  half  the  depth  of  the  adjacent  air-chamber,  and  is  abruptly 
narrowed  below,  the  walls  being  essentially  parallel  and  coincident 
with  those  of  the  siphunde.  The  septa  are  thin  in  the  center, 
thickened  and  imbricating  at  the  margins,  leaving  a  deeply  marked 
suture  line." 

The  definition  is  from  Hall's  Palaeontology  of  New  York,  vol. 
5,  pt  2,  p.  433,  and  it  will  be  observed,  that  it  includes  all  the 
characters  ascribed  to  the  genus.  If  the  large  sisse,  involute 
whorls  and  complicated  chambers  do  not  indicate  a  fully  developed 
Qoniatite,  we  would  like  to  know  what  later  species  took  on 
characters  belonging  to  a  higher  stage  of  animal  development 
We  know  there  are  some  more  recent  species  having  more  angles 
in  the  septa,  and  others  with  fewer  angles,  but  the  increase  or 
decrease,  in  the  number  of  these,  will  hardly  be  held  to  indicate 
a  higher  or  lower  stage  of  the  development  of  the  animal;  for,  if 
so,  we  need  only  to  turn  our  attention  to  angles  in  the  septa,  to 
rate  the  species  in  the  grade  of  its  animal  existence.  If  the  stage 
of  the  involution  is  the  measure  of  the  x)erfection  of  the  animal, 
then  this  species  reached  the  highest  grade,  for  the  outer  volution 
embraces  all  the  inner  ones,  and,  we  cannot  assume  the  contrary, 
because  no  older  cephalopod  ever  embraced  the  inner  whorls,  in 
the  outer  volution,  and  closed  the  umbilicus. 

What  these  facts  tend  to  prove  is  that,  so  far  as  we  know,  the 
most  ancient  specimen  belonging  to  the  family  OaniatUidcB  that 
has  ever  been  found  in  America  was  as  highly  developed  as  an 
animal  and  in  the  structure  of  its  shell,  as  any  more  recent 
specimen.  Prof.  Hyatt  raises  the  Tetrabranchiaia  to  the  grade  of 
a  subclass  and  divides  it  into  the  orders,  Nautiloidea  and  Am- 
monoidea  and  refers  the  family  OoniatitidcB  to  the  Order  Am- 
monaidea.  This  is  probably  a  good  classification,  but  it  does  not 
alter  the  conclusions  to  be  drawn  from  the  facts  we  are  presenting. 
His  idea,  however,  that  "The  efforts  of  the  Orthoceratite  to  adapt 
itself  fully  to  the  requirements  of  a  mixed  habitat  of  swimming 
and  crawling  gave  rise  to  the  Nautiloideay  and  the  efforts  of  the 
same  type  to  become  completely  a  littoral  crawler  evolved  the 
Ammonoideay'  does  not  meet  with  any  support  from  the  shells 
that  have  been  discovered  belonging  to  the  Oontatitidce.  One  can 
imagine  that  from  Orthoceras  through  Cyrtoceras,  Chiroceraa  and 
other  genera  arose  the  NautilidcBy  but  there  is  absolutely  no  con- 
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neotiag  link  between  the  OrthoceraiUe  and  the  Ooniatite  that  has 
ever  been  discovered,  and  oonseqaently  no  mental  conception  can 
be  introduced  to  supply  the  omission.  We  describe  below  twelve 
species,  eleven  of  which  are  new,  and  refer  them  to  the  genns 
Ooniaiites.  They  are  from  different  Groups,  in  the  subcarbonif eroos 
system  and  from  the  Coal  Measures.  Some  have  a  closed  um- 
bilicus, others  an  open  one,  the  volutions  differ  greatly,  in  form, 
and  there  are  great  variations,  in  the  septa,  some  reversing  the 
order  of  the  sinnosites,  in  crossing  the  volutions;  but  we  are 
unable  to  distinguish  characters  which  we  can  call  generic  and  by 
so  doing  separate  them  into  different  genera.  We  think  Prof. 
Hyatt  would  not  refer  all  the  species  to  the  same  genus,  and  we 
appreciate  his  learning,  but  are  unable  to  follow  him  in  his  generic 
subdivisions. 

aONIATITES  BLAIBI,  n.  sp. 

Plate  /F,  Fig,  4,  side  tnew^  pari  of  it   covered  toUh  the  matrix; 
Fig.  5,  portion  of  the  ventral  or  outer  margin. 

Shell  below  medium  size,  discoid.  The  sides  of  the  volutions 
are  flattened  and  inclined  toward  the  ventral  or  outer  margin, 
which  is  narrowly  rounded  or  subangular.  The  umbilicus  is  open 
and  exposes  part  of  the  volutions.  Our  specimen  shows  less  than 
one  and  a  half  volutions  and  it  would  appear  that  about  half  of 
each  volution  is  exposed  and  that  a  complete  specimen  would  con- 
tain about  three  volutions.  Probably  the  last  volution  embraces 
less  of  the  preceding  one  than  the  inner  volutions  do.  The  sides 
of  the  umbilicus  are  subangular  and  the  greatest  lateral  diameter 
of  a  volution  is  near  the  umbilicus,  or  adjoining  the  abrupt  de- 
scent to  the  umbilical  cavity.  The  dorso-ventral  diameter  of  a 
volution  is  very  little  more  than  the  greatest  lateral  diameter.  The 
volutions  enlarge,  at  .first,  very  gradually,  but  the  enlargement  is 
increased,  toward  the  outer  part  of  the  last  volution.  The  surface 
is  marked  by  furrows,  that  are  directed  moderately  backward, 
from  the  angle  at  the  umbilicus,  for  about  half  the  diameter  of 
the  volution,  and  then  more  rapidly  curve  backward  to  the  pe- 
riphery which  is  crossed  by  a  rather  sharp  angle.  The  furrows  are 
separated  by  sharp  angular  ridges.  Septa  and  body  chamber  un- 
known. 

We  think  there  can  be  no  doubt  that  this  species  belongs  to 
Ooniaiites^  though  none  of  the  septa  can  be  seen.  The  species  is 
distine:uished  by  its  general  form,  flattened  volutions,  subangular 
periphery  and  transverse  curving  furrows  that  form  an  angle  on 
the  ventral  margin. 
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Found  by  8.  A.  Miller,  in  the  Chouteau  limeetone,  six  miles 
from  Sedalis  Missouri,  and  now  in  his  collection.  The  specific 
name  is  in  honor  of  B.  A.  Blair. 

GONIATITES  PABBISHI,  U.  Sp. 

Plate  I F,  Fig.  6^  surface  form  of  a  septum;  Fig.  7,  lateral  view; 

Fig.  8f  ventral  view. 

Shell  below  medium  size,  discoid,  sublenticular,  volutions  very 
rapidly  expand.  Transverse  section  of  a  volution  semielleptical. 
The  sides  of  the  volutions  are  somewhat  flattened  and  inclined  to- 
ward the  ventral  margin,  which  is  narrowly  rounded.  The  outer 
volution  embraces  the  inner  ones.  The  umbilicus  is  small  and 
discloses  no  part  of  the  inner  volutions.  The  sides  of  the  umbili- 
cus are  abrupt  and  the  greatest  transverse  diameter  of  a  volution 
is  near  the  abrupt  descent  to  the  umbilical  cavity.  The  dorso- 
ventral  diameter  of  a  volution,  in  the  early  growth  of  the  shell, 
does  not  exceed  the  transverse,  but  the  dorso-ventral  diameter  in- 
creases more  rapidly  than  the  transverse,  with  the  growth  of  the 
shell,  and  soon  becomes  one-fourth  greater,  and,  probably  in  older 
shells  than  ours,  it  may  become  one-half  greater.  The  external 
shell  is  unknown,  ^he  air  chambers  are  very  short  and  do  not 
increase,  in  length,  in  proportion  to  the  increasing  size  of  the 
volutions.    The  septa  are  closely  arranged. 

Each  septum  curves  gently  from  the  umbilicus  forward  and 
back  to  near  the  middle  of  each  lateral  side,  where  it  forms  an 
obtuse  retral  angle  and  is  directed  nearly  straight  forward  to  the 
veutro  lateral  margin,  where  it  makes  an  abrupt  retral  bend  and 
is  directed  backward  nearly  to  a  line  with  the  first  formed  angle, 
and  then  again  bends  forward  and  makes  a  forward  semicircular 
curve  across  the  median  line  of  the  ventral  margin.  There  are, 
therefore,  five  saddles  and  five  lobes,  which  will  be  best  under- 
stood by  looking  at  the  illustration.  The  middle  saddle  curves 
forward  slightly  more  than  the  lateral  saddles,  but  the  ventro- 
lateral saddles  extend  more  than  twice  as  far  forward  and  are  ob- 
tusely rounded  at  the  anterior  ends. 

This  species  is  distinguished  by  the  general  form  of  the  shell 
and  by  the  surface  form  of  the  septa. 

Found  by  W.  J.  Parrish,  in  whose  honor  the  specific  name  is 
given,  in  the  Upper  Coal  Measures,  at  Kansas  City,  Missouri,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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aONIATITES  ELEHOBNENSIS,  n.  sp. 

Pla'e  IV,  Fig,  9,  lateral  view;  Fig.  10^  ventral  view;   Fig,  lly 

surface  form  of  a  septum. 

Shell  very  large,  disoaid.  There  are  between  three  and  four 
volutions  preserved,  in  oar  specimen,  and,  apparently,  an  entire 
individual  would  have  seven  or  eight  volutions,  all  of  which  are 
exposed,  in  the  very  wide  shallow  umbilical  cavity  or  depression. 
The  volutions  are  rolled,  in  the  same  plane,  and  increase  more 
rapidly,  in  transverse,  than  in  the  dorso-ventral  diameter.  At  first 
the  transverse  diameter  is  not  greater  than  the  dorso-ventral,  but 
later,  as  shown  by  the  ventral  view  in  figure  10,  the  transverse 
diameter  becomes  more  than  twice  as  great  as  the  dorso-ventral. 
The  ventral  side  is  slightly  convex  and  the  dorsal  side  oorrespond- 
iogly  concave,  which  allows  the  volutions  to  be  very  closely  coiled, 
without  properly  overlapping.  The  inner  volutions  are  beveled, 
on  the  lateral  sides,  from  the  middle  part,  leaving  a  middle  an- 
gular ridge,  which  gradually  approaches,  in  the  last  volutions,  the 
ventral  margin,  and,  at  the  body  chamber,  forms  an  angle,  at  the 
ventral  margin,  from  which  the  beveled  edge  extends  to  the  next 
inner  volution. 

The  external  shell  of  our  specimen  is  not  preserved.  The  air 
chambers  are  very  long,  but  do  not  increase,  in  length,  in  propor- 
tion to  the  increasing  size  of  the  volutions,  but,  on  the  contrary, 
do  not  seem  to  increase  in  length  at  all.  Some  of  the  septa  are 
not  distinct  toward  the  end  of  the  last  volution,  and  it  is  not 
clear  whether  or  not  any  part  of  the  body  chamber  is  preserved, 
but  the  ventral  side  indicates  that  another  volution  is  necessary 
to  complete  the  shell.  The  septa  are  distant  They  curve  gently 
backward  from  the  umbilicus  and  then  forward  each  one  crossing 
the  lateral  sidd  of  a  volution  in  a  sigmoid  flexure,  and  are  then 
more  abruptly  directed  backward  over  about  one-third  the  width 
ot  the  ventral  margin,  where  each  one  is  abruptly  bent  forward 
and  forms  a  semielliptical  arch  across  the  middle  of  the  ventral 
side.  There  are,  therefore,  three  convex  saddles,  the  middle  one 
being  semi-elliptical,  and  extending  only  about  half  as  far  forward 
as  the  less  convex  lateral  saddles  do.  This  will  be  better  under- 
stood by  looking  at  the  ventral  view  and  the  surface  form  of  a 
septum  as  represented  in  the  illnstrationa 

This  species  is  distinguished  by  the  general  form  of  the  shell, 
manner  of  enrollment  of  the  volutions,  transverse  section  of  a 
volution  and  by  the  saddles  and  lobes  in  the  septa. 
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Found  by  Gea  E.  Greene  in  the  Coal  Measures,  on  Elkhorn 
Creek,  in  Kentucky,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

aONIATITES   MONTQOMEBTENSIS,  n.   sp. 

Plate  IVf  Fig,  12,  lateral  view;  Fig.  13,  ventral  view;  Fig.  14, 

surface  form  of  a  septum. 

Species  below  medium  size,  globose,  volutions  slowly  expanding. 
There  are  between  three  and  four  volutions  preserved,  in  our 
specimen,  and,  apparently,  an  entire  shell  would  have  more  than 
six  volutions;  part  of  the  dorsal  margin  of  each  is  exposed  in  the 
deep  funnel-shaped  umbilicus.  The  volutions  are  rolled  in  the 
same  plane,  and  increase  much  more  rapidly  in  the  transverse, 
than  in  the  dorso-ventral  diameter.  At  first,  the  transverse 
diameter  is  not  more  than  twice  as  much  as  the  dorso-ventral, 
but,  at  the  end  of  our  specimen,  which  is  somewhere  in  the  fourth 
volution,  the  transverse  diameter  is  three  and  a  half  times  the 
dorso-ventral  and  doubtless  the  end  of  the  volution  of  an  entire 
shell  has  a  transverse  diameter  five  or  six  times  as  great  as  the 
dorso-ventral.  The  ventral  side  is  broadly  convex  and  the  dorsal 
side  correspondingly  concave,  for  the  width  of  the  inner  volution, 
and  between  that  and  the  margin,  tfce  outer  volution  is  beveled  to 
the  form  of  the  funnel-shaped  umbilicus.  The  lateral  side  of  a 
volution  consists  of  a  sharp  denticulated  edge.  The  umbilicus  is 
like  a  hollow  cone  or  funnel  bordered  by  a  sharp  denticulated 
margin. 

Six  furrows  arise,  at  the  margin  of  the  umbilicus,  at  depres- 
sions between  the  denticulations,  and  are  directed  forward  at  an 
angle  of  about  forty -five  degrees,  across  one*  fourth  of  the  width 
of  the  venlral  side,  and  then  cross  the  middle  part  of  the  ventral 
side  in  a  slightly  undulating  line.  These  furrows  divide  a  volution 
jnio  six  subequal  parts,  though  the  distance  between  them  is  not 
uniform  and  does  not  increase  regularly  with  the  growth  of  the 
shell.  They  cross  the  shell  without  any  reference  to  the  septa  or 
chambers.  The  air  chambers  are  not  of  equal  length,  but  they  do 
not  increase  in  proportion  to  the  increasing  size  of  the  shell.  The 
septa  cross  the  ventral  side  in  transverse  waving  lines.  A  septum 
curves  from  the  umbilicus  forward  and  back  in  the  form  of  a  half 
circle  and  then  forms  a  retral  subangular  bend  and  again  curves 
forward  and  back  in  the  form  of  a  half  ellipse,  and  again  forms 
a  retral  subangular  bend  and  curves  forward  over  the  middle 
part  of  the  ventral  side  somewhat  in  the  form  of  a  half  circle  de- 
pressed in  the  middle    part  so  as    to  make   it    bifid.    There    are, 
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therefore,  five  saddles  and  as  many  lobee.  Four  of  the  saddles 
are  somewhat  evenly  convex,  the  middle  one  is  only  aboat  two- 
thirds  as  high  as  those  adjoining  and  is  abruptly  depressed,  in 
the  middle  part,  so  as  to  make  it  bifid,  and  form  a  short  narrow 
lobe  in  the  middle  of  the  ventral  side.  The  illostratious  will,  at 
onoe,  give  a  better  idea  of  the  septa  than  any  definition  can  give. 

This  species  is  qaite  peculiar  and  is  distinguished  by  the  general 
form  of  the  shell,  by  the  hollow  cone-like  umbilicus  surrounded 
by  the  sharp  denticulated  margin  of  the  last  volution,  by  the  six 
furrows  that  cross  the  ventral  side  of  each  volution  and  by  the 
saddles  and  lobee  in  the  septa. 

Found  by  the  late  Wm.  McAdams  in  the  Coal  Measures  *of 
Montgomery  county,  Illinois,  and  now  in  the  collection  of  Wm. 
F.  E.  Gurley. 

GONIATITES  FULTONENSIS,    n.   sp. 

Plate  /F,  Fig.  15,  lateral  mew;  Fig.  16,    ventral  view;  Fig.    17, 

surface  form  oj  a  septum. 

Species  medium  size,  subglobose,  periphery  regularly  rounded ; 
volutions  rather  rapidly  expanding.  Transverse  section  of  a  toIu- 
tion  semi-elliptical,  the  transverse  diameter  being  a  little  more 
than  the  dorso- ventral.  Number  of  volutions  not  known.  The  last 
volution  embraces  all  the  inner  ones.  Umbilicus  small,  ox)en  but 
not  disclosing  the  inner  volutions.  The  sides  of  the  volutions  are 
slightly  fiattened  and  inclined  toward  the  regularly  rounded  pe- 
riphery. The  sides  of  the  umbilicus  are  abrupt,  and  the  greatest 
transverse  diameter  of  a  volution  is  near  the  abrupt  descent  to 
the  umbilical  cavity.  The  external  shell  of  our  specimen  is  not 
preserved. 

The  air  chambers  are  very  complicated,  of  moderate  length  and 
do  not  increase  in  length  with  the  increasing  size  of  the  volu- 
tions. The  septa  are  close  in  some  places  and  distant  in  others, 
depending  upon  the  peculiar  sinuosities.  Within  the  umbilicus 
there  is  an  angle  in  each  septum  in  the  overlapping  part  of  each 
outer  volution,  from  which  the  septum,  in  a  gentle  arch,  turns 
over  the  margin  of  the  umbilicus,  and  from  an  obtuse  angle, 
curves  forward  and  back,  turning  more  than  a  half  circle  and  ex- 
tending back  to  an  acute  and  prolonged  point  from  which  it  takes 
a  retrid  course  and  again  curves  forward  beyond  the  first  semi- 
circular curve,  and  then  back  to  another  prolonged  point,  where  it 
takes  another  retral  course  and  again  curves  forward  beyond  the 
second  prolonged  curve  and  then  back  to  another  acute  and  pro- 
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longed  point,  in  line  with  the  two  preceding  aoate  points,  where 
it  again  takes  a  retral  course  and  extends  forward  as  far  as  the 
second  prolonged  curve,  and  instead  of  arching  over  the  middle 
of  the  periphery,  abruptly  curves  back  a  short  distance  and  then 
forward  and  back  so  as  to  leave  the  summit  of  this  saddle  bifid, 
and  to  form  a  short  narrow  lobe  in  the  middle  of  the  ventral 
side.  There  are,  therefore,  seven  saddles  and  seven  lobes  without 
including  the  small  narrow  lobe  in  the  middle  of  the  ventral  side. 
The  three  saddles  on  each  side  rapidly  increase  in  length  from 
the  umbilicus  toward  the  periphery,  and  the  one  on  the  periphery 
has  a  length  about  equal  to  the  middle  one  on  each  lateral  side. 
The  numerous  sinuosities  of  the  septa  are  best  understood  by  ob- 
serving the  illustrations.  When  we  look  at  an  end  view  of  a 
volution  or  at  the  face  of  a  chamber,  we  see,  not  only  the  seven 
projecting  saddles,  the  middle  one  of  which  is  bifid,  as  above  de- 
scribed, but  also  two  short  ones  on  each  side  at  the  mouth  of  the 
umbilicus,  one  of  which  is  indicated  by  the  gentle  arch  which 
turns  over  the  margin  above  mentioned,  and  the  other  is  within 
the  mouth  of  the  umbilicus  and  forms  the  inner  angle  of  the 
truncated  horn  of  the  subcrescentiform  chamber,  and  precedes  the 
angle  first  above  mentioned.  This  inner  saddle  is  not  disclosed, 
in  a  coiled  shell,  but  the  one  on  the  margin  of  each  umbilicus 
might  very  well  be  counted,  making  nine  saddles  in  a  septa. 
The  siph  uncle  is  rather  large,  and  as  usual,  near  the  dorsal  side 
This  species  will  be  distinguished  by  its  general  form,  the  great 
number  of  sinuosities  in  the  septa,  and  by  the  nine  exposed  sad- 
dles in  each  septum. 

'  Found  by  John  Wolf,  in  the  Coal  Measures,  in  Fulton    county, 
Illinois,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

aoNiATiTES  EENTUCEiENBis,  8.  A.  Miller. 

Plate  F,  Fig.  1,  lateral  view  of  a  large  specimen  preserving  the 

outer  shell. 

This  species  was  described  and  illustrated  in  North  American 
Geology  and  Palaeontology,  page  439,  from  the  inner  whorls  of 
specimens,  that  did  not  preserve  any  of  the  outer  shell.  The 
volutions  are  unusually  numerous  in  this  species,  though  the 
number  in  a  mature  shell  is  still  unknown.  Evidently  there  are 
ten  or  more.  In  a  large  shell  two  or  three  of  the  volutions  may 
be  seen  by  looking  into  the  umbilicus,  but    in  the  younger  speci- 
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mens  the  inner  volations  are  not  disoloBed.  The  surface  of  the 
shell  is  covered  with  numeroos,  sharp,  elevated,  revolving  lines, 
separated  by  wider  revolving  farrows. 

In  describing  this  species  originally  the  other  side  of  the  voln- 
tions  was  called  the  dorsal  side  of  the  shell,  following  the  termin- 
ology of  Meek  and  most  of  the  early  authors;  but  Owen  long 
since  showed  that  in  the  living  Nautilus,  the  ventral  side  of  the 
animal  is  upon  the  outside  and  the  dorsal  side  on  the  inner  side 
of  the  volution,  and  most  late  authors  have  made  their  descrip- 
tions of  the  shells  of  Cephalopoda  conform  to  the  position  of  the 
animal  in  the  shell  of  the  Nautilus.  We  have  adopted  this  method, 
and  the  reader,  in  order  to  make  comparison  with  the  description 
by  Meek  of  coiled  Cephalopoda  in  the  Geological  Survey  of  Illi- 
nois, and  by  other  authors  in  North  American  Geology  and  Pal- 
aeontology, and  elsewhere,  will  find  it  necessary  to  reverse  the 
words  dorsal  and  ventral  as  applied  to  the  shells,  so  that  they 
may  apply  to  the  supposed  position  of  the  animal  when  within 
the  shell,  as  evidenced  by  the  position  of  the' Nautilus. 

The  specimen  here  illustrated  was  found  by  Geo.  E.  Greene,  at 
the  typical  locality,  in  the  St.  Louis  Group,  at  Crab  Orchard, 
Kentucky,  and  is  now  in  the  collection  of  Wm.  F.  E.  Gurley. 


QONIATITES  LUNATUS,   U.  sp. 

Plate  F,  Fig.    2,  lateral   view;  Fig.    3,  end   of  a  volution   and 

ventral  view,  showing  the  surface  markings  on  the  shell\ 

Fig.  4,   surface   form  of  a   septum   taken   from 

thinner  and  smaller   specimens;  Fig   5, 

end  and  ventral  view  of  same. 

Species  large,  globose,  volutions  rather  rapidly  enlarging  and 
the  periphery  becoming  more  and  more  broadly  rounded  with  the 
growth  of  the  shell.  Figure  2  is  a  lateral  view  of  a  large  speci- 
men, though  incomplete.  It  preserves  part  of  the  outer  shell  and 
does  not  expose  the  septa.  Figure  3  is  a  smaller  specimen,  show- 
ing the  outer  shell  but  none  of  the  septa.  Figure  4  represents  a 
septum  from  a  still  smaller  specimen,  a  ventral  view  of  which  is 
represented  by  figure  5.  Number  of  volutions  not  known.  A 
transverse  section  of  a  volution  is  lunate  or  crescentiform.  The 
last  volution  embraces  all  the  inner  ones  and  closes  the  umbilicus. 
The  air  chambers  are  short  and  some  parts  of  the  septa  come 
very  close  together. 


42 

Each  septum  arises  from  the  ombilious  and  makes  a  broad  curve 
backward  beyond  the  middle  of  the  side,  where  it  makes  a  sharp 
retral  angle  and  then  corves  forward  and  backward  forming  more 
than  half  an  ellipse,  and,  instead  of  arching  over  the  middle  of 
the  periphery,  abruptly  curves  forward  a  short  distance,  and  then 
backward  and  forward  so  as  to  make  this  lobe  bifid,  and  to  form 
a  short  narrow  saddle  in  the  midile  of  the  ventral  side.  There 
are,  therefore,  five  saddles  and  four  lobes,  but  the  middle  saddle 
and  two  middle  lobes  are  very  smalL  The  course  of  a  septum  is 
best  understood  by  looking  at  the  illustration.  It  will  be  observed 
that  the  courses  of  the  septa,  in  this  species,  are  the  reverse  of 
those  in  the  species  above  described.  That  is,  to  form  the  first 
lobes,  they  are  directed  backward  in  this  species,  and  forward  in 
those  above  described  The  bifid  saddle  is  directed  forward,  in 
the  species  above  described,  and,  in  this,  the  curve  crossing  the 
middle  of  the  ventral  side  is  directed  backward,  and  we  have  a 
small  central  saddle  instead  of  a  small  central  lobe,  etc.  The  sur- 
face of  the  shell  is  marked  by  fine,  transverse,  imbricating  lines 
of  growth. 

This  species  is  distinguished  by  its  general  form,  transverse 
lunate  section  of  the  volutions,  fine  transverse  lines  of  surface  or- 
namentation, and  peculiar  sinuosities  of  the  septa. 

Found  by  Qeo.  E.  Greene  in  the  Coal  Measures,  on  Elkhom 
Creek,  in  Kentucky,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

aONIATITSS  ILLINOISENSIS,  U.  sp. 

Plate  F,  Fig.  6,  lateral  view;  Fig.  7,  ventral  view;  Fig.  8,  sur- 

face  form  of  a  septum. 

Species  medium  size,  subglobose,  volutions  moderately  enlarging' 
and  periphery  broadly  rounded.  Our  specimen  exposes  part  of 
three  volutions,  leaving  the  impression  that  a  complete  shell  con- 
tains not  less  than  six  volutions.  A  transverse  section  of  a  volu- 
tion is  subcrescentiform,  the  horns  being  short  and  obtuse.  The 
last  volution  encloses  all  the  inner  ones,  but  leaves  a  rather  large 
open  umbilicus.  The  air  chambers  are  short  and  complicated.  The 
outer  shell  is  not  preserved  in  our  specimen. 

Each  septum  may  be  seen  to  curvd  backward  across  the  obtuse 
end  of  the  horn  of  the  crescent,  within  the  cavity  of  the  umbili- 
cus, and  form  an  acute  angle  at  the  mouth  of  the  umbilicus,  where 
it  curves  forward  and  then  backward,  in  a  waving  line,  to  an  acute 
point,  which  is  posterior  to  the  first  angle,  where  it  makes  a  sharp 
retral  angle  and  curves  forward,  in  a  waving  line,  anterior  to  the 
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first  forward  carve  or  saddle  and  then  backward,  in  a  waving  line, 
to  an  acnte  point,  which  is  slightly  anterior  to  the  second  one, 
where  it  makes  another  sharp  retral  angle  and  again  curves  for- 
ward ,in  a  waving  line,  to  a  level  with  the  anterior  part  of  the 
first  saddle,  and  then  abruptly  carves  back  a  short  distance  and 
then  forward  and  back,  bo  as  to  make  the  summit  of  this  saddle 
bifid  and  to  form  a  short,  narrow  lobe  at  the  periphery,  in  the 
middle  of  the  ventral  side.  There  are,  therefore,  two  saddles  upon 
each  side  of  the  volution,  and  a  bifid  saddle  in  the  middle  of  the 
ventral  part,  and  one  on  each  side  of  it,  the  latter  being  the  lon- 
ger ones.  The  two  saddles,  on  the  sides  of  the  ventral  margin, 
extend  somewhat  anterior  to  the  others.  The  sinuosities  of  the 
septa  are  beet  understood  by  looking  at  the  illustrations,  and  the 
use  of  the  words  "saddles  and  lobes,"  for  the  purpose  of  reaching 
a  correct  understanding,  are  of  doubtful  utility. 

This  species  is  distinguished  by  its  general  form,  transverse 
section  of  the  volutions  and  the  peculiar  sinuosities  of  the  septa. 

Found  by  the  late  Wm.  McAdams  in  the  Coal  Measures  in 
Montgomery  county,  Illinois,  and  now  in  the  collection  of  Wm. 
F.  E.  Gurley. 

aONIATITES   KANSASBNSIS,  n.  sp. 

Plate  V,  Fig.  P,  lateral  view;  Fig.  10,  surface  form  of  a  septum; 

Fig.  11,  ventral  view. 

Species  medium  size,  subglobose,  volutions  very  slowly  enlarging, 
and  lateral  and  ventral  sides  regularly  rounded.  The  number  of 
volutions  not  known.  Transverse  sections  of  a  volution  concavo- 
convex  and  the  transverse  diameter  where  our  shell  is  broken  off 
is  about  three  times  the  dorso-ventraL  The  transverse  diameter 
diminishes  towards  the  apex  more  than  the  dorso-ventral  and  no 
doubt  increases  the  proportion  toward  the  body  chamber  of  a 
mature  shell.  The  last  volution  encloses  all  the  inner  ones  and 
leaves  a  large  open  umbilicus.  The  shell  is  regularly  rounded 
from  the  open  umbilicus,  leaving  no  distinct  lateral  sides,  and  the 
greater  transverse  diameter  near  the  abrupt  walls  of  the  umbilicus. 
The  air  chambers  are  short  and  complicated.  The  outer  shell  is 
not  preserved  in  our  specimen. 

Each  septum  is  broadly  arched  forward  from  the  ambilicus  and 
then  curved  backward  in  a  waving  line  to  an  acute  point,  posterior 
to  the  commencement  at  the  umbilicus,  where  it  makes  a  sharp 
retral  angle  and  curves  forward  in  a  waiving  line  slightly  anterior 
to  the  first  forward  curve  or  saddle  and  then  backward  in  a  waiv- 
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ing  line  to  an  acute  point,  which  is  slightly  anterior  to  the  first 
acate  point,  wbere  it  makes  another  sharp  retral  angle  and  again 
curves  forward  in  a  waving  line  to  a  level  with  the  anterior  part 
of  the  first  saddle  and  then  abruptly  curves  back  a  short  distance 
and  then  forward  and  back,  so  as  to  make  the  summit  of  the  sad- 
dle bifid,  and  to  form  a  short,  narrow  lobe  at  the  periphery  in 
the  middle  of  the  ventral  side.  There  are,  therefore,  two  sad- 
dles upon  each  side  of  the  bifid  saddle,  as  the  periphery  of 
the  volution.  It  will  be  noticed  that  the  septum  above  described 
is  very  much  like  the  septa  in  Q.  illinoiaensiSt  and  distinguished 
by  having  shorter  saddles,  which  are  less  constricted  in  the  middle 
piart.  The  sinuosities  and  shape  of  the  septa  in  the  two  species 
will  be  best  understood  by  comparing  the  illustrations.      ^ 

This  species  will  be  distinguished  from  Q.  illinoisensia  by  the 
proportionately  large  umbilicus,  shorter  dorso-ventral  diameter,  less 
gibbous  volutions,  which  are  more  abruptly  rounded  from  the 
umbilicus,  and  by  the  form  of  the  septa.  It  is  probably  more 
nearly  related  to  that  species  than  to  any  other  which  has  been 
described. 

Found  by  W.  J.  Parrish  in  the  Upper  Coal  Measures  at  Kansas 
City,  Missouri,  and  now  in  the  collection  of  Wm.  F.  K  Gurley. 

OONIATITES  GBEEN0A8TLEN8I8,  n.   sp. 

PUile  F,  Fig.  12,   lateral  view;  Fig,    13,   ventral  view;  Fig^  14, 

surf 04^  form  of  a  septum. 

Hpecies  medium  size,  globose,  volutions  expanding  laterally  quite 
rapidly  and  broadly  rounded  from  umbilicus  to  umbilicus.  The 
number  of  volutions  not  known.  Transverse  section  of  a  volution 
concavo-convex  and  the  transverse  diameter,  where  our  shell  is 
broken  off,  is  more  than  four  times  as  much  as  the  dorso-ventral. 
The  transverse  diameter  proportionately  diminishes  toward  the 
apex  and  increases  toward  the  body  chamber.  The  last  volution 
embraces  all  the  inner  ones  and  leaves  a  large  open  umbilicus 
that  is  like  a  hollow  cone  and  formed  by  the  beveling  of  each 
outer  volution  from  the  inner  volution  to  the  margin  of  the  um- 
bilicus. •  The  shell  on  the  interior  of  the  umbilicus  is  concen- 
trically lified  and  furrowed.  The  shell  is  depressed  convex  from 
the  margin  of  one  umbilicus  to  the  margin  of  the  other,  leaving 
no  lateral  sides  and  the  greatest  transverse  diameter  at  the  margin 
of  the  umbilicus.  The  surface  of  the  shell  is  finely  cancellated. 
The  air  chambers  are  rather  long. 

Each  septum  is  arched  backward  from  the  umbilicus  to  a  rather 
acute  point  where  it  makes  a  retral  angle  and  curves  forward  and 
back  in  the  form  of  half  an    ellipse  (but    not    extending  quite 
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far  anterior  as  the  point  of  oommenoement  at  the  ambilions)  and 
terminates  in  an  aonte  point  at  the  middle  of  the  ventral  side  of 
the  volution.  There  are,  therefore,  two  complete  saddles  and  a 
half  saddle  on  each  margin  of  each  volution  and  three  intervening 
lobes.  The  pecular  shape  of  the  septa  will  be  most  appreciated 
by  looking  at  the  illustrations. 

This  species  is  distinguished  by  its  general  form,  open  concen- 
trically lined  umbilicus,  flattened  volutions,  surface  ornamentation, 
and  by  the  form  of  the  septa. 

Found  in  the  Si  Louis  Group  at  Greencastle,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

OOKIATITES    SUBOAVUS,  U.  Sp. 

Plate  F,   Fig.   15,   lateral  view;  Fig.  16^   end  of  a  volution  and 
ventral  view;  Fig.  17 ^  surface  form  of  a  septum. 

Species  rather  below  medium  size,  subglobose,  volutions  slowly 
expanding  and  broadly  rounded  from  umbilicus  to  umbilicus. 
Transverse  section  of  a  volution  concavo-convex,  and  the  trans- 
verse section,  where  our  shell  is  broken  off,  is  three  times  as 
much  as  the  dorso  ventral.  The  transverse  diameter  proportion- 
ally diminishes  toward  the  apex  and  increases  toward  the  body 
chamber.  The  number  of  volutions  not  known.  The  last  volution 
embraces  all  the  inner  ones  and  leaves  a  large  open  umbilicus 
that  is  like  a  hollow  cone  and  formed  by  the  leveling  of  each 
outer  volution,  from  the  inner  volution^  to  the  margin  of  the  um- 
bilicus. The  shell  on  the  interior  of  the  umbilicus  is  smooth. 
The  shell  is  broadly  rounded  from  one  umbilicus  to  the  margin 
of  the  other  leaving  no  lateral  sides  and  the  greatest  transverse 
diameter  at  the  margins  of  the  umbilici  The  outer  surface  of 
the  shell  is  smooth.  The  air  chambers  are  very  short  Four  fur- 
rows arise  outside  of  the  margin  of  the  umbilicus  and  curve  for- 
ward across  the  ventral  side.  These  furrows  do  not  interfere  with 
the  margin  of  the  umbilicus,  they  are  smooth  and  exist  on  the 
outer  surface  of  the  shell  and  on  the  cast.  They  do  not  regu- 
larly occur  on  a  volution  and  belong  rather  to  the  outer  shell  it- 
self than  to  the  body  of  the  volution.  It  does  not  appear  that 
they  could  have  had  any  effect  upon  the  animal. 

Each  septum  arises  from  the  umbilicus  and  makes  a  broad 
curve  backward  where  it  turns  an  .btuse  angle  and  then  curves 
forward  nearly  as  far  anterior  as  the  point  of  commencement  and 
then  backward  forming   more   than    half   an    ellipse     and     again 
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turns  an  obtose  angle  and  passes  slightly  forvirard  to  the  median 
line  on  the  ventral  side.  This  forms  a  bifid  lobe  and  a  short  nar- 
row saddle  in  the  middle  of  the  ventral  side.  There  are,  there- 
fore, five  saddles,  and  four  lobes,  bnt  the  middle  saddle  and  two 
middle  lobes  are  produced  by  a  bifid  lobe. 

The  septa  in  this  species  are  very  much  like  the  septa  in  O. 
lunattLS,  and  the  open  nmbilicns  is  very  much  like  that  in  O. 
greencastlenais,  bat  the  species  do  not  agree  in  any  other  respects, 
and  on  the  whole,  have  little  resemblance  to  each  other.  The 
reader  must  notice  that  in  looking  at  figures  5  and  16  he  is  look- 
ing, on  the  ventral  side  of  the  shell  toward  the  apex,  and  in  all 
other  ventral  views  he  is  looking  toward  the  anterior  end  of  the 
shell,  and,  therefore,  the  septa  in  figaree  5  and  16  are  wrong  side 
up,  and  the  saddles  are  on  the  lower  side  of  the  septa.  Figures 
4  and  17  are  correct. 

Found  by  the  late  Wm.  McAdams,  in  the  Goal  Measures,  in 
Montgomery  county,  Illinois,  and  now  in  the  collection  of  Wm. 
F.  E.  Gurley. 

G0KIATITE8  JESSIES,  n.  Sp. 

Plate  V,  Fig.  18,  laieral  view  of  a  small  specimen;  Fig.  19,  end  view 
of  a  volution  and  port  of  a  ventral  view;  Fig.  20, 

surface  view  of  a  septum. 

Species  medium  or  above  medium  size,  discoid,  sublenticular, 
volutions  rapidly  expand,  and  periphery  sharply  rounded.  We  have 
a  specimen  more  than  twice  as  large  as  the  one  that  is  illustrated, 
but  it  shows  none  of  the  septa.  Transverse  section  of  a  volution 
crescentiform.  The  sides  of  the  volutions  are  broadly  rounded  and 
the  ventral  margin  more  narrowly  rounded.  The  outer  volution 
embraces  all  the  inner  ones  and  closes  the  umbilicus.  The  dorso- 
ventral  diameter  including  the  horns  oE  the  crescent  is  about  one- 
half  more  than  the  greatest  transverse  diameter,  but  the  dorso- 
ventral  diameter  increases  rather  more  rapidly  than  the  transverse. 
The  external  shell  is  unknown.  The  air  chambers  are  of  medium 
length. 

Each  septum  curves  gently  from  the  umbilicus  forward  and 
back,  to  a  point  posterior  to  the  place  of  beginning  and  near  the 
ventro- lateral  margin,  where  it  makes  a  narrow  retral  bend  and 
curves  forward  and  backward  forming  half  an  ellipse,  and  then 
makes  a  retral  bend  across  the  periphery  of  the  ventral  side.  It 
is  not  clear  from  our  specimen  whether  or  not  there  is  a  small 
lobe  at  the  median  line.  There  are,  therefore,  four  saddles  and 
three  lobes  in  each  septa  as  shown  by  the  illustration. 
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This  species  is  distinguished  by  its  general  form,  closed  nmbili- 
cas  and  surface  form  of  the  septa. 

Found  by  B.  A.  Blair  and  his  accomplished  daughter,  in  whose 
honor  we  haye  proposed  the  specific  name,  in  the  Couteau  lime- 
stone, near  Sedalia,  Missouri,  and  now  in  the  collection  of  S.  A. 
Miller. 

SDBKINGDOM  PBOTOZOA. 

CLASS  POBIFEBA. 
Family  BECEPTAOULITIDiE. 

BEOEPTAOULITES  DIZ0NENSI8,  n.  sp. 

Plate  F,  Fig.  21^  basal  view;  Fig.  22^  side  view. 

Species  medium  size,  general  form  oboTate.  Our  specimen  is 
more  ventricose  on  one  lower  lateral  side  than  upon  the  other. 
It  is  a  dolomite  and  the  external  integument  or  ectorhim  of 
Billings  is  not  preserved  and  the  internal  coating  or  endorhim  is 
not  visible.  The  part  which  is  presented  to  us  for  description  is 
the  outer  surface  of  the  spicular  skeleton. 

The  base  is  broadly  rounded  and  has  a  subcentral,  hard,  slightly 
projecting  nucleus  from  which  the  sigmoidal  rows  of  rhomboidal 
depressions  arise,  and  curving,  at  first,  gently  to  the  right  and  to 
the  left,  like  the  engine  turnings  on  a  watch,  and  then  curving 
upward  more  rapidly,  they  make  more  than  one  revolution  around 
the  skeleton  before  reaching  the  edge  of  the  summit  aperture. 
All  of  the  rows  originate  at  the  margin  of  the  nucleus,  and,  as 
they  diverge,  they  increase  in  diameter,  and  then  contract  toward 
the  summit  aperture,  abruptly  stop  without  the  intercalation  of 
any  rows.  In  other  words,  the  surface  is  covered  with  the  ex- 
pansion of  the  rows  of  rhomboidal  depressions  that  arise  at  the 
small  solid  nucleus,  at  the  base,  some  of  which  do  not  extend  to 
the  summit.  Each  rhomboidal  depressions  has,  within  the  elevated 
marginal  lines,  a  transverse  furrow  with  a  central  pore  and  one  at 
each  end  of  the  furrow.  The  transverse  furrow  is  crossed  by  a 
less  conspicious  longitudinal  furrow.  The  central  pore  is  larger  than 
the  pore  at  either  end  of  the  transverse  furrow.  The  pores  and 
furrows,  probably,  represent  the  spicules  which  formed  the  skeleton 
but  have  been  destroyed.  The  aperture,  at  the  summit,  is  sub* 
central  but  not  well  preserved  in  our  specimen. 

In  1861,  Prof.  James  Hall,  iu  a  pamphlet  report  on  the  Geolog- 
ical Survey  of  Wisconsin,  page  16,  described  without  illustration 
a  fossil  under  the  name  of  '*ReceptaculHes  ghbulare"  as  follows: 
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"Body  globtise  or  subglobnse,  ^th  an  irregular  base  of  attach- 
ment; traDSYerae  diameter  naaally  greater  than  the    vertical  diam- 
eter; summit  a  little  depressed;  cells  arranged  in  radiating  carved 
lines,  the   apertures   rbomboidal   and   transversely  elongated;  con- 
centric groove  and  raised  ridges  between   strongly  marked.     This 
species  is  readily  distinguished  by  its  small  globose  form,  which 
is  usually  not  more  than  three-fourths  of  an  inch  in  diameter.     It 
is  more  rare  than  either  of  the  others  (22.  oweni  and  22.  iowensis) 
though  I  am  informed   by  Prof.  Daniels,  that  more   than  twenty 
specimens  were  obtained  at  a  single  locality  in  Wiaconsin.    About 
twenty  years  since,  I  received  a  specimen  of  this  species  from  Mr. 
Thorp,  of  Mount  Morris,  Illinois,  and  have  seen  others  in  Galena, 
and  in  the  collection  of  Prof.  Danieb.      Geological  formation  and 
locality. — In  the  Galena  limestone   of   the  lead  region  of  Wiscon- 
sin, Iowa  and  Illinois." 

The  name  and  defioition  might  have  passed  into  oblivion,  because 
no  one  could  have  recognized  the  species,  if  Prof.  Meek  had  not 
revived  it,  in  the  Geological  Survey  of  Illinois,  voL  3,  p.  301,  pi. 
2,  fig.  2a,  b.  Prof.  Meek  described  under  the  name  of  Recepla- 
culites  globularis^  Hall,  a  species  as  follows: 

"Body  obovate,  or  subglobose,  rounded  and  slightly  umbilicated 
above,  and  tapering  to  a  rather  broad  base  of  attachment  below. 
Cells  arranged  in  the  usual  regularly  curved  lines,  with  transversely 
elongated  rhomboidal  apertures,  whioh  become  exceedingly  narrow 
aad  crowded  oq  the  sides;  transverse  ridges  between  the  cells  and 
the  intervening  grooves  well  defined,  and  becoming,  like  the  cells, 
very  closely  compacted  together  on  the  sides.  This  is  probably 
the  form  described  by  Prof.  Hall,  under  the  above  name,  though 
it  is  proportionally  longer  than  the  specimens  upon  which  the 
species  was  founded,  which  are  said  to  be  usually  wider  than  long. 
We  have  others,  however,  from  the  same  locality  agreeing  more 
nearly  with  his  deiscription,  and  apparently  not  separable  specifi- 
cally from  this.  Locality  and  position. — Scales'  Mound,  Illinois; 
from  the  Galena  division  of  the  Lower  Silurian  series." 

We  have  never  seen  a  specimen  that  resembles  the  definition 
given  by  Prof.  Hall,  making  due  allowance  for  the  fact  that  he 
called  the  summit  the  base;  which  was  an  excusable  mistake,  until 
after  the  study  of  Billings,  on  Beoeptaculites,  published  in  1866, 
in  Palaeozoic  Fossils,  p.  378.  But  the  species  illustrated  by  Prof. 
Meek  will  stand  for  that  of  Hall,  and  we  come  now  to  compare  it 
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with  the  species  herein  described.  First,  however,  we  must  call 
attention  to  the  fact  that  Meek  also  mistook  the  base  for  the  sum- 
mit, and  his  definition  must  be  corrected  in  that  respect,  and  bis 
figure  2a  must  be  regarded  as  the  base  instead  of  the  summit,  and 
figure  26  must  be  reversed  end  for  end.  The  fact  too,  that  our 
specimen  is  much  larger  than  any  that  either  Prof.  Hall  or  Prof. 
Meek  mentioned,  is  immaterial. 

Our  specimen  is  convex  at  the  base,  and  not  umbilicated  or  con- 
cave as  R.  globularis  is  described.  Our  specimen  does  not  possess 
the  transversely  elongated  rhomboidal  apertures  found  in  R,  glo- 
bularis. And  the  rows  of  rhomboidal  depressions,  in  22.  globu- 
laris, as  shown  iu  the  illustration  26,  do  not  pass  half  way  around 
the  skeleton,  while  in  our  species  they  pass  around  the  skeleton 
and  nearly  half  around  again.  The  two  species,  therefore,  seem 
to  be  widely  separated  from  each  other,  though  they  occur  in  rocks 
of  the  same  geological  age. 

It  may  be  proper  here  to  remark,  that  some  European  authors 
widely  class  American  fossils  in  lists  of  synonyms  with  European 
fossils  and  with  fossils  belonging  to  different  geological  formations, 
in  America.  As  an  illustration,  we  find  R.  globularis,  which  is 
known  only  from  the  Galena  Group,  in  the  Lower  Silurian,  and 
R.  ohioensis,  and  R.  suhiurbinaius  which  are  known  only  from  the 
highest  members  of  the  Niagara  Group,  classed  by  one  of  those 
authors  as  synonyms  for  Ischadites  koenigi.  It  would  seem  that 
some  of  them  have  no  idea  of  the  order  of  the  geological  forma- 
tions in  America,  and  are  equally  as  obscure  in  making  compari- 
sons of  fossils.  No  species  of  fossils,  animal  or  vegetable,  was  ever 
found  common  to  the  Galena  and  Niagara  Groups,  and  there  does 
not  seem  to  have  been  any  excuse  for  confounding  R.  globularis  with 
R  ohioensis  of  Meek,  or  R.  subiurbinaius  of  Hall,  on  any  palaQon- 
tological  grounds  or  even  upon  fanciful  resemplance.  Neither  is 
there  anything  m  the  descriptions  or  illustrations  of  R  ohioensis 
by  Meek,  and  R.  suhturbinaius  by  Hall,  that  would  indicate  that 
they  might  be  synonyms.  It  will  be  noticed  that  Meek,  in  Ohio 
Palsentology,  Vol.  2,  and  Hall,  in  the  11th  Beport  of  the  Geologi- 
cal Survey  of  Indiana,  continue  to  call  the  base,  the  summit  of 
—7 
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lieceptaculites.  They  either  overlook  the  work  of  Billings,  who 
demonstrated  the  sponge  spicular  character  of  Receptaculites  or 
did  not  choose  to  follow  him  in  his  researches.  We  think  there 
is  no  reasonable  doubt  of  the  correctness  of  Billings'  observations, 
on  this  genus,  and  adopt  his  terminology  and  conclusions. 

The  type  of  our  species    was    found  in  the  Galena  Group,  near 
Dixon,  Illinois,  and  is  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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PLATE  I. 


LUMUUCABDIUM  ttHANOB^D.  Sp. 


...      5 


Fig.    1.    Right  TalT». 

Pig.    S.    Left  TftlTfl  of  another  specimen. 

Fig.    8.    Anterior  view  of  Mme 


Blubslla  eaDALiEifeiM^n.  ep ^ 7 

Fig.  4.  View  of  hinge  line. 

Fig.  5.  Ooteideof  the  Mme  ehell. 

Pig.  6.  Sight  vnlve  of  n  cnat. 

Pig.  7.  Right  valve  of  another  cast. 

Pig.  8.  Cardinal  view  of  the  eame  ■peclmen . 

« 

BDMIHIDIA  ALBKBSl,n.  sp 8 

Fig.    9.    Right  valve. 

Pig.  10.    Left  valve  of  another  specimen. 

Fig.  11.    Cardinal  view  of  name . 

CBiBVOMTA  LONUA,  n.    sp 8 

Pig.  18.    Cardinal  view. 
Pig.  18.    Vlewof  left  valve. 

Macbodom  taobtus,  n.  «p 10 

Pig.  14.    Cardinal  view. 

Pig.  15.    Right  valve. 

Pig.  16.    Surface  of  the  cast,  magnified  six  diameters. 

PoeiDONOXTA  lasallbbsis,  n.  0p  18 

Pig.  17.    Left  valve. 

Fig.  18.     Same  magnlfi«Nl  two  diameters. 
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PLATE  II. 


0 


Pa«i. 

Mttiuabca  jBuiBiB,  n.  sp 14 

Fig.    1.    LeftTalTe. 

Fig.    8.    Left  ▼»!▼•  of  another  tpeclmfln. 

Fig.    8.    Part  of  anotlier  left  valTe. 

Fig.    4.    Anterior  CMt  of  right  TalTe. 

Flff.    6.    Anterior  end  of  leftvalve. 

Fig.    6.    Part  of  anrfaoe  of  ahell  magnified  foar  diametert. 

LlOPTBRIA  BUBOTATA,  n.  ap U 

Fig.    7.    Left  TalTe. 

Fig.    8.    Right  valve  of  another  specimen. 

ifig.    9.    Left  Talve  of  another  apecimen. 

LioFTfeaiA  aPBoioaA,n.  ap 18 

Fig.  10.    LeftTalve. 

Bltmblla  maaouRisMam.  n.  sp 16 

Fig.  11.    LeftTalve. 

Fig.  19.    Cardinal  view  of  a  caat. 

PAiJBoeoLBii  oooiDSNTALia.  n.  ap 16 

Fig.  18.    Cardinal  Tiew. 
Fig.  14.    View  of  left  valTe. 

SCRtSODUt  SBDAUKHan,  n.  Sp 17 

Fig.  16.    Cardinal  rlew. 
Fig.  16.    View  of  right  Talve. 

Maobodoh  PTTianjiaia,  n.  ap 10 

Fig.  17.    Right  Talve. 

Fig.  18.    Right  TalTe  of  a  larger  apedmen . 

Maobodon  BLAni,  n.  sp it 

Fig.  19.  Right  vaWe. 

'  Fig.  90.  Left  Talve. 

Fig.  91.  Left  TalTe  of  a  small  specimen. 

Fig.  99.  Cardinal  Tiew. 

Fig.  98.  Left  valve  of  same. 

Fig.  94.  Left  valve  of  a  medlam  stjsed  specimen. 

Ctpbicabdblla  bzimia,  n.  sp j5 

Fig.  96.    Left  valve. 

f 

LuiruuoABnnTM  BBTBORaim,  n.  sp ^ 

Fig.  98.    Rlghtvalve. 

Fig.  27.    Left  valve  of  a  smaller  specimen. 

Fig.  98.    Cardinal  view  of  same. 

Bphbnotus  sihuatus,  d.  sp g 

Fig.  )S9.    Rlghtvalve. 

Fiji:.  30.    Left  valve  of  a  smaller  specimen. 

MaRCHiBoifiA  iMDiAifBiiaia,  n.  sp 1^ 

Fi^.  81.     Lateral  view. 

Fig.  89.     Part  of  surface  magnified. 

HOLOFBA  ORANDIS,  D.  sp |n 

Pig.  88.     Basal  view. 
Fig.  84.     Lateral  view. 

BTRAPABOLLirS  MISBOURfBIISlSf  O.  rp jjq 

Fig.  86.    View  of  a  nearlj  entire  specimen. 
Fig.  86.     View  of  a  larger  specimen. 
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PLATE  III. 


OONULASIA  BUBPKBI,  n.  Sp M 

Fig .    1 .    M  iddle  part  of  a  •p^cimen . 
Pig.    8.    TraofverM  rection . 

CONOLAMIA   OMBIIfiBI,   n.  Sp i7 

Pig.    8.    Middle  part  of  a  •p^clmen. 

COMOLABIA  asDALiKMaia,  n.  ip 2t< 

Fig.    4.    View  of  fragment  from  middle  part  of  a  apecimen. 
Fig.    5.    View  ahowing  oraamentAtion  on  ander  tide  of  a  ahel I . 

Ctglonbha  PDLCHBLhini,n.  ap IV 

Pig.    6.    lateral  view. 

Bsu«BBOPHoii  aLAiBi,  n.  ap 81 

Pig.    7.    Doraal  view. 

Pig.    8.    Doraal  view  ahowing  ahell  below. 

Bbllsbophon  aiDALiBiraiH,  n.  ip SI 

Fig.    9.    Dorsal  view  of  a  caat. 

Pig.  10.    Lateral  view  of  a  apecimen  allowing  the  ahell . 

Ctbtookrab  DUNLKiTHaNaia,  n.  tp 80 

Pig.  11.    Lateral  view.  , 

Fig.  li.    Traniverae  view . 
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PLATE  IV. 


Page. 

OBTHOCBRAB  OALDWBLLBHSn,  D.  tp 81 

Fig.  1.  Lateral  view. 
Fig.  2.    Traaaverae  view. 

PoTSKiocviua  JERtsTSHaia,  n.  ap 82 

Fig.  8.    Lateral  view. 

OOMIATITSB  BLARI,  D.  Rp 85 

Fig.  4.    Lateral  view. 

Fig.  5.    Part  of  outer  margin. 

OoMiATma  PARRxaHi,  n.  ap 86 

Fig.  6.    View  of  a  •eptnm . 
Fig.  7.    Lateral  view. 
Fig.  8.    Ventral  view. 

OoNiATme  SLKHOBNBNais,  n.  ep 87 

Fig.  9.  Lateral  view. 
Fig.  10.  Ventral  view. 
Fig.  11.    View  of  a  teptnm. 

OoNUTrrsa  montoomsbteniiib,  n.  sp 38 

Fig.  18.  Lateral  view. 
Fig.  18.  Ventral  view. 
Fig.  14.    View  of  a  septam. 

OONIATITBB  rOLTOMBHSM,  B.  Sp 89 

Fig.  16.  Lateral  view. 
Fig.  16.  Ventral  view. 
Fig.  17.     View  of  a  aeptam. 
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PLATE  V. 


GO!(IATlTB8KSNTUCKtEMSI8,n.  tp 40 

Pig.   1.    Lateral  view. 

GONIATITBS  LDNATUl,n.  Sp 41 

PlK.  2.  Lateral  view. 

Fiff.  3.  Ventral  view. 

Pig.  4.  View  of  a  septam. 

Fig.  5.  Ventral  view. 

(JOIflATlTSS  IUJNOI8BM8I8,n.  8D 4'i 

Fig.   6.    Lateral  view. 
Fig.   7.    Ventral  view. 
Fig.   8.    View  of  a  septam. 

GOMIATrnEB  KAN9ABBN8I8,  n.  Sp 4S 

Fig.   9.    Lateral  view. 
Fig.  10.    View  of  a  8«»ptnm 
Fig.  11.    Ventral  view. 

UORIATlTSa  (IBBBNCABTLBNBI»,  n.  Sp 44 

Fig.  18.  Lateral  view. 
Fig.  18.  Ventral  view. 
Fig.  14.    View  of  a  septam. 

OONIATITBa  BUBCAVUB^n  Bp 45 

Fig.  15.  Lateral  view. 
Fig.  16.  Ventral  view. 
Fig.  IT.    View  of  a  eeptum. 

UoNiATrrBB  .)B!'HiB.r.,n.  8p 46 

Fig.  18.    Lateral  view. 
Fig.  19.    Ventral  view. 
Fig.  90.    View  of  a  septum. 

KBCBPTACcLrnss  oixoNBN8i8f  n  sp 47 

Fig.  21.    Basal  view. 
Fig.  22.    Lateral  view. 
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SUBKINGDOM   ECHINODERMATA. 


CLASS  CRINOIDEA. 

ORDER  PAL^EOCRINOIDEA. 

FAMILY  ACTINOCRINID.E. 

AdARICOCRINUS    lOWENSIK,   II.   sp. 

Platr  7,  ////.  J,  ha^^fil  view;  Ji</.  2,  sttmmit  rirtc;  Ji(/.  5,  (izyijous  view 

of  the  same  sped  mm. 

Species  large,  subpentagonal  in  outline,  by  reason  of  the  extension 
of  the  radial  areas.  Calyx  very  deeply  concave,  and  vault  corre- 
spondingly convex,  leaving  a  thin  visceral  cavity.  Plates  thick,  con- 
vex, and  giving  to  the  whole  form  a  very  rugged  aspect.  Of  this 
species  we  have  three  specimens,  two  of  them  are  substantially  alike, 
though  one  has  a  more  convex  vault  which  is  somewhat  more  evenly 
rounded. 

Basals  form  a  Hat  hexagonal  disc  somewhat  larger  than  the  diam- 
eter of  the  column.  First  primary  radials  about  as  long  as  wide, 
and  gently  curve  from  the  basal  disc  so  as  to  form  a  concave  bot- 
tom for  the  cavity  of  the  calyx;  three  hexagonal,  two  heptagonal. 
Second  x)rimary  radials  a  little  wider  than  long,  quadrangular. 
Third  primary  radials  very  little  larger  than  the  second  and  wholly 
within  the  concavity  of  the  calyx,  three  hexagonal,  two  pentagonal, 
axillary,  and  supj^ort  on  the  superior  sloping  sides  the  secondary 
radials.  First  secondary  radials  large,  tumid  or  highly  convex,  the 
inferior  part   is  within  the  cavity  of   the  calyx    and   the   superior 
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part  curves  over  horizontally,  in  the  direction  of  the  arms.  In  the 
ray  on  the  right  of  the  azygous  area,  in  the  specimen  illustrated, 
the  first  tertiary  radials  arc  somewhat  trapezoidal  in  outline,  and 
do  not  cover  the  superior  faces  of  the  first  primary  radials,  and 
the  second  tertiary  radials  rest  on  both  the  secondary  and  first 
tertiary  radials;  they  are  axillary  and  bear  upon  each  upjjer  sloj>- 
ing  side  a  free  arm,  which  gives  to  this  ray  four  arms.  In  the  ray 
on  the  left  of  the  azygous  area  the  second  secondary  radial,  on 
the  proximal  side,  bears  a  single  arm,  there  is  an  intercalated 
large  plate  resting  in  the  angle  formed  by  the  two  first  primary 
radials,  which  is  axillary  and  bears  uiK)n  each  sui)erior  side  a  ter- 
tiary radial  that  suj^ports  a  singh^  arm,  which  gives  to  this  ray 
three  arms.  Each  of  the'  lateral  ravs  is  constructed  in  the  same 
way,  and  each  one  bears  three  arms.  In  the  ray  *  opi>osite  the 
azygous  area  each  second  secondary  radial  bears  a  single  arm, 
which  gives  to  this  ray  two  arms.  There  are,  therefore,  fifteen 
arms  in  this  species,  and  fifteen  ambulacral  openings  to  the 
vault,  which  are  very  conspicuous  in  a  summit  view.  The  second- 
ary and  tertiary  radials  are  tumid  and  pyramidal  j^lates.  One  of  the 
other  specimens  has  the  four-armed  ray  on  the  left  of  the  azygous 
area,  and  the  three-armed  ray  on  the  right.  We  have  elsewhere 
shown  that,  in  our  oi)inion,  this  variation  should  not  be  regarded  as 
of  specific  importance.  The  arms  are  comj^osed  of  a  double  series  of 
interlocking  plates  and  each  one  is  in  \\w  form  of  a  sharp  angular 
ridge  on  the  lower  side. 

The  first  regular  interradials  rest  between  the  superior  lateral  sides 
of  the  first  primary  radials  and  extend  as  high  as  the  third  primary 
radials.  In  the  area  adjoining  the  four-armed  ray,  it  is  followed  by 
two  plates  that  separate  the  secondary  radials  aud  first  arm  plates 
and  curve  over  the  margin  of  the  calyx  and  unite  with  three  plates 
belonging  to  the  vault.  In  the  area  next  to  the  left  of  the  azygous 
area  there  are  also  three  plates,  but  one  of  tliem  is  intenralated  and 
rests  on  the  toj)  of  tlie  tirst  secondary  radial,  and  is  cut  otf  from  unit- 
ing with  the  ])lates  of  the  vault.  In  each  of  the  other  two  areas  there 
are  oidy  two  plates,  the  second  ones  of  which  curve  over  the  margin 
of  the  calyx  and  unite  with  the  plates  of  the  vault.  Each  of  these 
plates  in  the  second  ranges  are  loniritudinally  convex  or  bear  an 
elongated  node.  Hiere  are  four  plates  in  the  azygous  area.  The  first 
one  is  in  line  with  the  lirst  primary  radials  and  of  about  the  same 


size.  It  is  followed  by  threes  large  and  elongate^]  plates  in  the  second 
range  tliat  curve  up  out  of  tlie  calieular  cavity  and  ovfT  tlie  margin 
of  the  calyx  and  unite  with  tht*  plates  of  the  vault. 

The  vault  is  liighly  convex  and  more  or  less  c(mcave  in  the  inter- 
radial  regions.  Tliere  is  a  large  tumid  plate  at  tlie  apex  of  the  vault 
which  is  surrounded  })y  eight  i)lates.  the  two  smaller  ones  of  which 
unite  with  the  minute  plates  that  surround  the  azygous  oritice.  There 
is  a  large  tumid  plate  over  the  junction  of  the  ambulacral  canals;  the 
other  plates  of  the  vault  are  much  smaller,  hut  they  are  very  irregu- 
lar in  size;  the  smallest  ones  are  in  the  regular  interradial  and  azygous 
areas.  The  azygous  area  is  wide  and  cov(»red  by  numerous  plates. 
The  oriti(;e  is  at  the  superior  part  of  a  bulbous  swelling  and  sur- 
rounded by  small  plates. 

This  is  the  Hrst  tiftecn-armed  si)ecies  ever  described  and  mav  be 
distinguished  l)y  that  characti^r  alone.  It  is,  however,  to  be  distin- 
guished by  its  general  form,  peculiar  arrangement  of  the  secondary 
radials,  and  by  the  regular  interradial  and  azygous  plates. 

Found  in  the  Keokuk  group,  at  Keokuk.  Iowa,  and  now  in  the  col- 
lection of  Wm.  F.  E.  (xurley. 

AciAKKOC'KINUS    KEOKl  KKXSIS,  U.  S[). 

PJ((fe  7,  Fit/.    L  Ik  I  sal  riefr:   Fi(/.    ">,  stnuniii  ricfr:   Fi</.  ('k  (izt/</(nis 

viCic  (\f  s<nn(*  s/x'cIhich. 

Species  large.  subj)entagonal,  in  outline,  by  reason  of  the  exten- 
sion of  the  radial  areas,  calvx  vcrv  deiM)lv  concfive  and  vault  verv 
highly  convex  leaving  a  thin  visceral  cavity,  and,  in  these  respects, 
very  much  resembling  A.  /(Hrcusis  above  described.  Plates  thick, 
convex,  and  giving  to  tlu'  whole  form  a  rough  as])ect. 

Basals  form  a  slightly  concave  hexagonal  disc*  that  is  substantially 
covered  with  the  end  of  the  column.  First  primary  radials  about  as 
long  as  wide,  and  gently  curv(»  from  the  basal  disc  so  as  to  form  a 
concave  bottom  for  the  cavity  of  tlie  calyx,  three  hexagonal,  twohep- 
tagonal.  Second  primary  radials  nearly  as  long  as  wide,  (piadrangu- 
lar.  Third  [)rinuiry  radials  scmicwhat  wider  but  not  any  larger  than 
the  second  and  wholly  within  the  concavity  of  the  calyx,  pentagonal, 
axilhiry,  and  support  on  the  upper  sloping  sides  the  secondary  radials. 
First  secondary  radials  large,  tumid  and  having  the  inferior  end 
within  the  cavity  of  the  calyx,  and  tin*  superior  part  curving  over, 
horizontally,  in  the  direction  of  the?  arms.       In  the  ray  on  the  left  of 
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the  azygous  area  the  first  secondary  radials  are  axillary  and  cm  each 
proximal  side  support  two  tertiary  radials  and  on  one  distal  side  a 
single  large  tertiary  radial  and  on  the  other,  which  adjoins  the 
azygous  area,  three  tertiary  radials,  which  arrangement  gives  to  this 
ray  four  arms.  One  of  the  lateral  rays  is  constructed  in  a  some- 
what similar  manner,  though,  on  one  of  the  proximal  sides  of  the 
first  secondary  radials,  there  are  two  tertiary  radials,  and,  on  the 
other,  there  are  three,  and.  on  each  of  the  distal  sides,  there  are  two 
tertiary  radials,  which  gives  to  this  ray  four  arms.  In  the  ray  on 
the  right  of  the  azygous  area  there  is  a  pentagonal  plate  inserted  in 
the  angle  formed  by  the  first  secondary  radials  which  supports  upon 
each  of  three  sides  a  single  tertiary  plate;  those  resting  on  the  lateral 
sides  are  also  supported  on  the  first  secondary  radials,  which  gives 
to  this  ray  three  arms.  In  the  other  lateral  ray  there  is  an  hexag- 
onal plate  inserted  in  the  angle  formed  by  the  first  secondary  radials, 
which  bears  upon  one  upper  side  a  single  plate  that  supports  a  sin- 
gle arm  and  upon  each  of  two  sides  a  plate  that  sui)ports  a  single 
arm,  and  upon  the  other  a  j^late  that  supports  upon  each  of  two 
sides  a  plate,  that  together  support  a  single  arm,  which  gives  to  this 
ray  three  arms.  In  the  ray  opposite  the  azygous  area  the  first  sec- 
ondary radial  supports  on  one  side  a  single  secondary  radial  that 
supports  an  arm  and  the  other  secondary  radial  supports  two  jDlates 
that  support  a  single  arm,  which  gives  to  this  ray  two  arms.  There 
are,  therefore,  sixteen  arms  in  this  species,  and  sixteen  ambulacral 
openings  to  the  vault,  which  are  very  conspicuous  in  a  summit  view. 
The  arms  are  composed  of  a  double  series  of  interlocking  plates  and 
each  one  is  in  the  form  of  a  sharp  angular  ridge  on  the  lower  side. 

In  each  regular  interradial  area  there  are  three  plates,  one  follow- 
ing the  other.  The  first  one  rests  between  the  superior  lateral  sides 
of  the  first  primary  radials  and  extends  as  high  as  the  third  primary 
radials.  The  second  one  extends  about  as  high  as  the  first  second- 
ary radials  and  the  third  one  curves  over  the  margin  of  the  calyx 
and  unites  with  the  plates  of  the  vault.  In  the  azygous  area  there 
are  six  plates.  The  first  one  is  in  line  with  the  first  primary  radials 
and  about  the  same  size.  It  is  followed  by  three  plates,  the  middle 
one  of  which  curves  up  out  of  the  calicular  cavity  and  over  the  mar- 
gin of  the  calyx  and  unites  with  the  plates  of  the  vault.  Each  .lateral 
one  extends  about  as  high  as  the  first  secondary  radials  and  is  fol- 
lowed by  another  elongated  plate  that  curves  over  the  margin  of  the 
calyx  and  unites  with  the  plates  of  the  vault. 
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The  vault  is  exceedingly  convex  and  very  slightly  depressed  in  the 
interradial  areas.  There  is  a  large  tumid  plate  at  the  apex  of  the 
vault,  which  is  surrounded  by  seven  large  tumid  plates.  There  are 
three  large  tumid  plates  over  the  junction  of  the  ambulacral  canals 
in  each  of  four  of  the  radial  series,  and  one  over  the  junction  of  the 
ambulacral  canals,  in  the  ray  opposite  the  azygous  area.  The  other 
plates  of  the  vault  are  much  smaller,  but  very  irregular  in  size,  the 
smallest  ones  are  in  the  regular  interradial  and  azygous  areas.  The 
azygous  area  is  wide  and  covered  by  numerous  polygonal  plates.  The 
azygous  orifice  is  at  the  superior  i:)art  of  a  bulbous  swelling  and  sur- 
rounded by  small  plates. 

This  is  the  first  sixteen-armed  species  ever  described  except  the 
Acfinorrinni^  {/)  hcllrc  of  Hall  to  which  it  bears  very  little,  if  any, 
resemblance.  It  would  seem  to  be  as  nearly  related  to  A,  iawensts, 
above  described,  as  to  any  other  spv»cies,  but  it  is  widely  different 
from  that  species,  in  the  azygous  and  interradial  areas,  in  the  sec- 
ondary and  tertiary  radials,  and  in  the  plates  of  the  vault,  beside 
having  sixteen  arms  while  that  species  has  only  fifteen.  It  is  a  very 
strongly  marked  species. 

Found  in  the  Keokuk  Group,  at  Keokuk,  Iowa,  and  now  in  the 
collection  of  Wm.  F.  E.  Gurley. 

Remarks  on  Acjaricocrinus. 

AgarirocriHux  is  a  well  marked  genus  that  does  not  graduate  into 
any  other  nor  toward  any  other  through  any  of  the  species  belong- 
ing to  it.  It  is  only  known  from  the  lower  half  of  the  Subcar- 
boniferous  System.  It  first  makes  its  appearance  in  the  Chouteau 
limestone.  Here  we  find  A.  hlairi,  which  has  a  subquadrate  flattened 
body  and  bears  only  nine  arms.  The  ray  opposite  the  azygous  area 
bears  a  single  arm,  and  each  of  the  other  rays  bears  two.  It  is  the 
only  nine-armed  species  that  has  been  described,  and  has  very  little 
resemblance  in  either  form  or  structure  to  any  genus  or  species  that 
preceded  it.  There  have  be(»n  described,  also,  from  the  Chouteau 
limestone,  three  ten-armed  species,  viz.:  A.  (jernianus,  which  is  a 
small  species,  having  a  flattened  body  and  a  tumid  plate  above  each 
ambulacral  orifice;  the  vault  is  covered  by  fewer  plates  than  any 
other  known  species;  A.  rhontediiensis,  which  has  an  abrupt  basal 
depression,  subconical  vault,  and  unequal  radial  series;  and  A, 
samj^soni,  which  bears  very  large  arms,  in  proportion  to  the  size  of 

the  flattened  calyx.     These  species  are  widely  separated  from  each 
—2 
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other  and  readily  distinguished  by  any  one  having  any  knowledge 
of  the  structure  of  crinoids,  but  4hey  are  not  linked  by  any  series 
of  gradation  with  any  known  genus  or  species  belonging  to  an 
earlier  age. 

Prof.  James  Hall  described  twelve  ten-armed  species  from  the 
Burlington  Group,  viz.:  A.  helUtremay  A.  convejcuSj  A.  comtgafuSj 
A.brevis,  A.excavatus,  A.  inflatus,  A.  geometricuSf  A.  ornotrema, 
A. pentagonus,  A.planoconve.]rus,  .4.  jr^//ra//aV/a///8  and  ^4.  stellaius. 
Of  these  only  eight,  viz.:  A.  cjtcavdbts,  A.  hrci'is,  A,  ptjramida' 
tus.  A,  stellaius,  A.  con  rents,  A.  ornotrema,  A.  pentagonus,  and 
>4\  geometricus  have  been,  in  any  manner,  illustrated.  We  have 
had  occasion  to  examine  the  definitions  and  illustrations  as  well  as 
specimens  belonging  to  these  eight  sixjcies  and  have  found  no 
synonymy  among  them.  A.  heUitrema  has  been  called  a  synonym 
for  A,  ornotrema,  and  A.  corrugatus  has  been  called  a  synonym  for 
A,  pyramidatus]  hut  A.  j^lanoconvexus  and  A.  iujlatus,  horn  their 
definitions,  seem  to  be  good  sj^ecies.  It  would  be  very  gratifying 
to  have  some  one  illustrate  these  two  sj^ecies,  who  has  some 
knowledge  of  fossils,  in  order  that  they  might  take  their  rank  with 
other  described  and  illustrated  forms.  We  described  A.  iUinoisen' 
sis,  which  has  a  depressed  body  witii  a  peculiar  pentagonal  outline 
and  ten  arms,  from  the  Burlington  Group.  These  are  all  the  ten- 
armed  species  that  have  been  described  from  this  Group. 

There  have  been  described,  from  the  Burlington  Group,  five 
twelve-armed  species,  viz.:  A.  bullattis,  A.  Jiscellus,  A.  nodosus.  A, 
fiodgsoni  and  A.  adamsensis,  all  of  which  have  been  illustrated, 
except  A,  jiscellus.  It  was  described  by  Prof.  Hall  as  an  Actinocrinus 
and  he  said:  "It  is  not  of  the  type  of  Agaricocrinus,  Troost,  or 
AmphoracrinusJ^  His  definition,  however,  would  lead  us  to  suppose 
he  had  before  him  an  Agaricocrinxis  and  a  distinct  species.  A.  buU 
latus,  Hall,  and  A.  nodosus.  Meek  and  Worthen,  are  distinct  and 
well  characterized  species  very  far  removed  from  A.  amen'caniis, 
with  which  they  have  been  erroneously  classed  by  some,  as  synonyms. 

The  above  are  all  the  species  which  have  been  defined  from  the 
Burlington  Group,  and,  it  will  be  noticed,  that  they  possess  either 
ten  or  twelve  arms.  Prof.  Meek  mentioned  the  fact  that  he  had  seen 
an  eleven-armed  specimen,  but  he  did  not  describe  it. 

There  have  been  described  from  the  Keokuk  Group,  three  ten- 
armed  si)ecies,  viz.:  A,  arcula,  A.  wJiitjieldi  and  A.  wortheni.  They 
have  been  quite  fully  illustrated  and  are  very  distinct  species. 
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There  have  been  described,  from  the  Keokuk  Group,  eight  twelve- 
iirmed  species,  all  of  which  have  been  properly  illustrated.  They 
are  as  follows:  A.  crassuSj  A,  clerjans,  A.  eris,  A,  indinnensiSy  A. 
spkmdens,  A.  spriiKjeri,  A.  tnhcrosus  and  .4.  fuyurium.  These  spe- 
cies are  widely  different  from  each  other  and  clearly  distinct.  A, 
eris  is  from  Richfield,  Ohio,  and,  at  the  time  of  its  original  defini- 
tion, was  referred  to  the  Waverly  Group;  but  the  rocks  are  decidedly 
above  the  Waverly  Group,  and  are  now  known  to  belong  to  the 
Keokuk. 

A.  iuherosus,  Hall,  is  properly  the  type  of  the  genus.  Prof.  Hall 
published  Troost's  Mss.  definition  of  the  genus  (Geo.  Sur.  Iowa, 
560),  and  said  it  was  founded  upon  J.  fuhrrosus,  proposed  by  Troost, 
which  he  said  had  been  later  described  by  Roemer,  under  the  name 
of  Amphonwrinus  americanus.  Prof.  Hall  then  proceeded  to  define 
A.  tuhcrosHs  (Geo.  Sur.  Iowa,  617),  and  very  fully  described  a 
twelve-armed  species,  which  is  very  common  about  Keokuk,  Iowa, 
and  of  which  we  have  examined  more  than  one  hundred  good  speci- 
mens. The  species  described  by  Roemer,  under  the  name  of  Am- 
phoracrinus  nmcricamis  has  very  little  resemblance  to  it,  and  is, 
as  we  understand  his  illustration,  a  fourteen-armed  species,  and  we 
have  specimens  of  it  collected  ?it  the  typical  locality  in  Tennessee, 
which  bear  fourteen  arms.  The  Mss.  name.  A,  iuberosus, 
Troost,  has  no  validity,  because  he  did  not  define  the  species 
and  because  no  one  else  has  published  what  he  said  about 
it.  Prof.  Hall  used  the  sj^ecific  name  tuberosns  supposing 
that  he  was  ai)plyiu<<  it  to  the  same  form  to  which  Troost  had  ap- 
plied it  and  to  which  Dr.  Roemer  had  given  the  name  americanus; 
but  he  was  applying  it  to  quite  a  marked  and  different  species 
which  he  carefully  described,  and  which  must  bear  his  name,  be- 
cause a  catalogue  name  does  not  preoccupy  a  word  or  give  it  any 
force  as  a  specific  name.  The  name  is,  therefore,  A.  tuherosus,  Hall, 
and  not  A.  tfiherosiis,  Troost.  Prof.  Hall  followed  the  definition  of 
the  genus,  with  the  description  of  the  species  A.  hullatus,  and  pub- 
lished the  definition  of  A.  tuberosns  farther  on  in  the  book,  but 
that  does  not  affect  the  question  of  the  type  of  the  genus,  for  he 
very  clearly  set  forth  A.  tiibe7*0SHs  as  the  type. 

The  mistake  of  calling  A.  tuberosus  a  synonym  for  A.  americanus 
has,  probably,  been  carried  into  the  literature  of  the  subject,  because 
so  few  copies  of  Bronn's  Lethea  Geognostica,  in  which  Roemer  pub- 
lished his  A.  americanus,  ever  reached  America.      We  have  never 
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been  able  to  obtain  a  copy  of  the  work,  but  Dr.  Suess,  of  Philadel- 
phia, has  furnished  us  with  a  copy  of  the  figures  15a  and  15ft  and  a 
translation  of  the  definition  which  is  as  follows: 

"Amphoracrinus  americanus,  n.  sp. 

"The  whole  surface  is  a  somewhat  depressed  expansion  of  the  lower 
half  of  the  calyx,  which  gives  to  this  species  a  widely  different  aspect 
from  the  type  of  the  genus.  It  is  also  considerably  smaller  there 
than  A,  gilhertsoni.  An  examination  of  the  figures  will  show  the 
sculpturing  of  the  plates  which  is  characteristic  of  every  species.'' 

This  definition  would  not  be  suflScient  to  establish  a  species,  but 
the  figure,  15a,  gives  an  azygous  side  view  of  an  Af/aricocrinus  and 
shows  four  arm  openings,  upon  each  side  of  the  azygous  area,  and 
the  figure  156  shows  a  basal  view  of  the  calyx,  and  that  the  ray  on 
each  side  of  the  azygous  area  possesses  four  arms  and  each  of  the 
other  three  rays  possesses  two  arms,  which  gives  to  the  species  fourteen 
arms.  After  receiving  these  drawings  we  were  able  to  identify  four 
specimens,  from  Roemer's  type  locality,  at  White  Springs,  Tennessee, 
with  A.  americanus.  We  have  examined  a  great  many  specimens  of 
Agaricocrinus  from  the  Keokuk  Group  of  Kentucky  and  Tennessee, 
but  have  not  found  a  single  specimen  of  A.tiihn^osus,  Hall,  among 
them. 

Our  specimens  of  A.  tuberosns  show  a  great  variation  in  size,  in 
the  concavity  of  the  calyx,  and  height  of  the  vault.  The  i)roportional 
length  of  the  secondary  radials  differs,  in  different  sjiecimens,  and  in 
some  specimens  the  rays,  on  each  side  of  the  azygous  area,  are  much 
more  prolonged  than  in  others,  this  is  especially  the  case  in  large 
specimens,  with  a  depressed  convex  vault;  but  the  fundamental 
structure  ami  arm  formula  remain  so  constant,  that  there  is  no  diffi- 
culty in  referring  them  to  the  same  S2)ecies. 

There  has  been  only  one  thirteen-armed  species,  A.  gorbyi\  de- 
scribed from  the  Keokuk  Group. 

There  have  been  three  fourteen-ahned  species  described  from  the 
Keokuk  Group,  viz.:  A.  americanus,  A.flissirnilis  and  A. profundus. 
They  are  all  very  pronounced  and  distinct  species. 

There  has  only  been  one  fifteen-armed  species  described  from  the 
Keokuk  Group,  viz.:     A.  ioicensis.  above  defined. 

A.  keokukensis,  as  above  described,  has  sixteen  arms. 

Agaricocrinus  (y)  liclice  described  ns  Ariiuorri)ius  helice  from  the 
Waverly  Group,  at  Richfield,  Ohio,  which,  as  above  remarked,  is  from 
rocks  above  the  W^averly  Group  and  belonging  to  the  Keokuk,  has, 
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^8  stated,  in  Ohio  Pal.,  vol.  2,  p.  163,  an  arm  formula  of  4+3+ 
2+3+4=lf)  arms,  or  4  r3-|  2+4  14— 17  arms.  We  are  inclined  to 
think  that  two  species  are  described  here  under  one  name;  but  speci- 
mens from  that  locality  are  very  poor,  and  those  which  we  have, 
possess  only  sixteen  arms,  and  we  cannot  throw  any  additional  light 
upon  the  subject.  The  reference  of  the  species,  however,  to  Agai'i- 
cocrinus  is  very  doubtful. 

Agar icocr inns  noihdonus  from  the  Keokuk  Grouj)  has  17  arms. 
The  arm  formula  is  4  |  4+2+4-i  3.  And  A,  mffcffchtmsi  has  18 
arms.  The  arm  formula  is  4-}  4+4  ;  3-|  3.  This  si^ecies  is  one  of 
the  largest,  has  the  most  numerous  arms  and  belongs  to  the  last  of 
the  race. 

We  have  thus  taken,  briefly  in  review,  all  the  species  of  AgaricO' 
crinus  that  have  been  described.  They  belong  to  the  Chouteau, 
Burlington  and  Keokuk  Groups.  Names  have  been  given  to  forty 
two  species.  All  of  these  have  been  illustrated  except  five,  three  of 
which  are  believed  to  be  good  and  valid  species  and  the  other  two 
may  be  classed  as  doubtful,  because  they  were  named  thirty  six  years 
ago  and  have  never  been  illustrated,  and  some  authors  have  said  they 
are  synonyms.  All  w^e  can  say  is  that  we  have  not  identified  them  in 
our  collections.  It  is  very  easy  for  some  to  say,  that  one  species  is  a 
synonym  for  another,  but  the  student  will  find  that  good  authors 
rarely  make  a  synonym,  and,  if  one  occurs,  it  is  under  such  cir- 
cumstances that  ordinary  prudence  will  not  guard  against  it.  We 
have  seen  ten-armed  species  described  by  Hall,  from  the  Burlington 
Group,  twelved-armed  species  described  by  Hall  from  the  Burling- 
ton Group,  twelve-armed  species  described  by  Meek  &  Worthen  from 
the  Burlington  Group,  and  twelve-armed  species  described  *by  Hall 
from  the  Keokuk  Group,  all  of  which  have  been  finely  illustrated,  and 
occur,  in  Iowa  and  Illinois,  classed  as  synonyms  for  Af/fin'corn'fius 
americaNHs,  which  has  never  been  described,  but  which  isafourteen- 
armed  species,  as  shown  by  the  illustrations,  and  has  never  been 
known  to  occur,  except  in  the  Keokuk  Group  of  Tennessee.  Such 
erroneous  classifications  are  without  any  discrimination,  and  usually 
without  examination,  but  there  is  no  way  of  preventing  the  preten- 
sions. 

We  would  again  call  attention  to  the  distribution  of  the  species  in 
the  different  Groups  of  rocks.  The  species  from  the  Chouteau  lime- 
stone are  small  and  bear  either  nine  or  ten  arms.  Those  from  the 
Burlington  Group  are  larger  than  those  from  the  Chouteau,  but  are 
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not  as  large,  generally,  as  those  from  the  Keokuk.  The  Burlington 
forms  described  possess  either  ten  or  twelve  arms,  but  Prof.  Meek 
mentioned  a  specimen  with  eleven  arms  which  he  thought  was  ab- 
normal. Those  from  the  Keokuk  Cxroup  i)ossess  ten,  twelve,  thirteen, 
fourteen,  fifteen,  sixteen,  seventeen  or  eighteen  arms.  The  Chouteau 
forms  have  a  depressed  body,  the  calyx  is  almost  flat  and  only  slightly 
concave  about  the  column,  and  the  vaults  are  depressed  convex  or 
only  moderately  elevated.  Some  of  the  Burlington  forms  are  con- 
structed upon  a  somewhat  similar  plan,  but  others  have  a  deeply  con- 
cave calyx  and  highly  convex  v^ault.  None  of  the  Keokuk  forms  are 
like  the  Chouteau  species,  but  some  of  them  resemble  some  of  the 
Burlington  species,  though  generally  they  are  more  robust  and  have 
deeper  calices  and  higher  vaults. 

The  genus  Agaricocrinus  has  not  been  found,  so  far  as  we* are  ad- 
vised, in  the  Waverly  Group  of  Ohio,  in  the  Marshall  Group  of  Mich- 
igan, in  the  Kinderhook  Group  of  Indiana,  Illinois  or  Iowa,  notwith- 
standing there  are  numerous  very  fossiiiferous  localities,  many  of 
which,  like  Rockford,  Indiana,  and  Burlington  and  Le  Grand,  Iowa, 
are  famous  almost  all  over  the  world.  It  occurs  in  rocks  of  that  age 
only  in  the  Chouteau  limestone  of  Missouri.  The  genus  has  been 
recognized,  however,  at  almost  every  locality  where  the  Burlington 
or  Keokuk  Group  has  been  determined,  in  Iowa,  Missouri,  Illinois, 
Indiana,  Ohio,  Kentucky  and  Tennessee*  The  abrui^t  appearance  of 
the  genus  Ayai'tcocrimis  in  the  Chouteau  limestone,  in  a  single  local- 
ity in  Missouri,  and  its  confinement  to  that  geographical  locality 
throughout  that  geological  age,  and  its  distribution  over  seven  states 
during  the  two  succeeding  geological  ages,  that  are  represented  by 
the  Burlington  and  Keokuk  Groups,  and  its  abrupt  disappearance 
before  the  close  of  the  Keokuk  age,  is  wholly  a  mystery  to  us,  and 
can  be  in  no  manner  accounted  for  by  our  knowledge  of  the  theory 
of  evolution.  Sir  Charles  Lyell,  in  speaking  of  the  distribution  of 
living  genera,  said: 

**Dr.  Bachman  pointed  out  to  me  ten  genera  of  birds  and  ten  of 
quadrupeds,  all  peculiar  to  North  America,  but  each  represented  on 
the  opposite  side  of  the  Rocky  Mountains  by  distinct  species.  The 
theory  of  specific  centers,  or  the  doctrine  that  the  original  stock  of 
each  species  of  bird  and  (juadruped  originated  in  one  spot  only,  may 
explain  in  a  satisfactory  manner  one  part  of  this  phenomenon,  for  we 
may  assume  that  a  lofty  chain  of  mountains  opposed  a  powerful  bar- 
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rier  to  migration,  and  that  the  mountains  were  more  ancient  than  the 
introduction  of  these  particular  quadrupeds  and  birds  into  the  planet. 
But  the  limitation  of  peculiar  generic  tyi:)es  to  certain  geographical 
areas,  now  observed  in  so  many  parts  of  the  globe,  points  to  some 
other  and  higher  law  governing  tlie  creation  of  the  species  itself, 
which,  in  the  present  state  of  science,  is  inscrutable  to  us,  and  may, 
perhai)s,  remain  a  mystery  forever.  The  adaptation  of  peculiar 
forms,  instincts,  qualities  and  organizations  to  the  present  geography 
and  climate  of  a  region,  may  be  a  part  only  of  the  conditions  which 
govern  in  every  case  the  relations  of  the  animate  beings  to  their  habr 
itations.  The  past  condition  and  changes  of  the  globe  and  its  inhab- 
itants, throughout  the  whole  period  when  the  diflFerent  beings  were 
entering,  each  in  succession,  ui)on  the  scene,  and  all  the  future  con- 
ditions and  changes  to  the  end  of  vast  periods,  during  which  they 
may  be  destined  to  exist,  ought  to  be  known,  before  we  can  expect  to 
comprehend  why  certain  types  were  originally  selected  for  certain 
areas,  whether  of  land  or  water.''  [Second  visit  to  the  United  States, 
Vol.  1,  p.  223.1 

These  remarks  were  printed  before  the  establishment  of  the  theory 
of  evolution  which  now  prevails  among  the  naturalists  of  all  coun- 
tries and  which  has  expanded  our  notions  of  the  development  of 
species  by  combining  with  our  knowledge  of  the  never-ceasing 
change  and  variations  of  animals  and  plants  the  laws  governing  the 
survival  of  the  fittest  under  other  environments  and  conditions;  but 
the  same  mystery  surrounds  the  peculiar  limitation  of  certain 
genera  to  small  geographical  areas  that  did  when  Lyell  wrote  the 
above  quotation.  And  the  Darwinian  theory  offers  us  no  assistance 
in  accounting  for  such  a  fossil  genus  as  Aijarlcoi^rimis.  We  may 
supi)ose  that  the  various  species  could  have  been  evolved,  in  the 
geological  ages,  from  one  type;  but  granting  as  actual  facts  all  that 
we  may  supix)se,  yet  the  beginning  of  the  genus  and  the  ending  re- 
main absolutely  unaccounted  for  even  in  theory.  The  development 
of  all  vegetable  and  animal  life  from  a  single  monad  is  quite  as 
chimerical  as  the  special  creation  of  each  species  out  of  the  ele- 
ments or  from  nothing.  The  invertebrate  fossils,  from  the  palaeo- 
zoic rocks,  afford  no  evidence  to  prove  such  fanciful  imaginations. 
They  show  us  that  species  were  subject  to  such  variations  as  we 
find  now  among  living  species,  and  they  preserve  for  us  the  evi- 
dences of   injury  inflicted  during  life,  showing  that  they  recovered 
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from  their  afflictions  and  withstood  their  vicissitudes,  as  similar 
grades  of  animals  do  now;  but  the  abrupt  appearance  of  a  distinct 
genus,  in  a  given  geological  age,  and  its  confinement  to  a  limited 
geographical  area,  and  then  its  absolute  extinction  when  it  seems  to 
have  reached  its  largest  size  and  most  complete  development,  must 
be  the  result  of  some  law  or  combination  of  laws  which  we  not  only 
do  not  understand,  but  of  which  we  have  no  rational  conception. 

The  fossils  are  the  facts  and  the  evidence  in  jmlajontology,  and 
they  have  been  collected  in  detached  and  remote  i>laces  and  stored 
in  different  states.  From  having  observed  a  very  limited  number  of 
these  facts  some  authors  have  built  cloudy  systems  and  made  use- 
less speculations  that  are  mere  rubbish  in  the  way  of  progress.  The 
fossils  are  the  indexes  of  nature;  they  must  be  observed  with  the 
eye,  and  from  their  api>earance  only  can  we  become  acquainted  with 
the  anatomy  or  hard  parts  of  the  animals.  Until  we  are  thoroughly 
acquainted  with  the  anatomy  of  an  animal,  we  are  unprepared  to 
discuss  its  physiology.  Physiology  is  the  word  used  by  the  medical 
men  to  express  the  science  which  unfolds  the  nature  of  life,  the 
etymology  and  original  acceptation  of  which  means  the  doctrine  of 
nature,  but  Treviranus,  a  German  author,  at  a  comparatively  recent 
date,  proposed  the  term  **biology"  for  science  of  life  instead  of  phy- 
siology, and  naturalists  who  are  not  medical  men  use  the  word 
"biology"  exclusively,  and  medical  men  generally  retain  the  older 
name  "physiology"  to  express  one  and  the  same  thing.  The  biology 
is  inseparable  from  the  anatomy.  The  biological  functions  are 
manifested  as  the  anatomical  parts  are  developed  and  completed; 
they  are  modified  with  the  afflictions  of  the  anatomy;  they  decline 
and  decay  with  it,  and  the  biological  functions  cease  when  the  softer 
anatomical  parts  are  destroyed. 

It  was  not  uncommon  for  naturalists  in  the  last  century  to  arrange, 
from  a  few  specimens  in  a  museum,  what  they  supposed  repre- 
sented the  animal  kingdom,  in  a  .successive  series  of  development 
governed  by  the  external  appearances.  They  followed  the  chain,  as 
they  supposed,  link  after  link,  without  a  break,  innocent  of  the  fact 
that  the  internal  comparative  anatomy,  when  examined,  would  break 
the  chain  into  fragments  and  wholly  destroy  the  fancy  of  the  gradual 
ascension  and  progression.  We  think  we  have  seen  in  recent 
pala^ontological  productions  the  arrangement  of  fossil  shells,  in  suc- 
cessive series,  from  sj^ecies  to  species,  through  different  geological 


17 

ages,  as  if  they  formed  a  chain  in  evolution,  but  it  will  separate, 
link  after  link,  in  like  manner,  under  the  glance  of  a  scientist. 

A  knowledge  of  evolution  followed  the  domestication  of  animals 
centuries  ago  but  how  and  where  it  takes  place  is  a  subject  of  mod- 
ern investigation.  And  we  do  not  know  how  or  where  it  has  taken 
place,  except  as  a  result  of  observation  and  experiment.  The  theory 
of  evolution  does  not  account  for  anything,  though  an  established 
fact  may  b?  consistent  with  the  theory.  All  biological  knowledge 
follows  the  discovery  of  the  hard  and  soft  parts  of  the  anatomy  of 
living  animals,  but  among  extinct  fossil  animals  it  is  only  to  be  in- 
ferred after  a  full  knowledge  of  the  hard  parts  found  preserved. 
And  Atjarivocrinus  is  a  good  genus  with  which  to  make  an  illustra- 
tion. We  know  that  some  crinoids,  as  EucxihiptocrinuSy  were  per- 
manently attached  by  roots  that  penetrate  the  mud,  at  the  bed  of 
the  sea,  like  a  forest  tree  j^enetrates  the  soil  on  land,  that  others, 
like  Anonfalocrinfis  attached  roots  to  foreign  objects,  or  were  free, 
like  Ftjenomnus,  and  though  floaters  could  attach  themselves  by 
coiling  the  tapering  ends  of  their  columns  around  other  objects;  but 
we  do  not  know  to  which  of  these  divisions  A(/rn'ico(*rinus  belonged. 
We  know  that  the  cohimns  in  some  crinoids  were  square,  others 
pentagonal  and  others  round  and  that  the  column  of  Agaricocrinus 
was  round;  but  we  do  not  know  what  significance,  if  any,  in  the  line 
of  development,  is  to  be  attached  to  the  form  of  the  column,  its 
structure,  or  the  shape  of  the  columnar  canal.  We  know  nothing 
of  the  internal  anatomy  of  the  calyx  or  head  of  Affaricocrinus  and 
cannot  trace  the  source  of  the  genus,  if  it  is  to  be  found,  in  known 
species  of  earlier  age  or  find  the  evidences  of  its  survival,  if  it  did 
survive,  in  later  crinoidal  forms. 

We  know  by  the  three  basals,  absence  of  subradials,  presence  of 
primary  radials  and  regular  interradials,  that  A(/arirocrhnis  must  be 
classed,  in  the  family  A('tinncrinida\  which  is  established  on  the 
hard  jmrts  of  the  fossilized  tests,  and  which  has  had  no  representa- 
tive, so  far  as  discoveries  have  progressed,  since  the  Subcarbonifer- 
ous  age.  They  ante-date  the  Carboniferous  period.  An  old  Eng- 
lish naturalist  said,  ^'Providence  maintains  and  continues  every 
created  species;  and  we  have  as  much  assurance,  that  no  races  of  ani- 
mals will  any  more  cease,  while  the  earth  remaineth,  than  seed  time  and 
harvest,  cold  and  heat,  summer  and  winter,  day  and  night."  But 
we  have,  on  the  contrary,  every  assurance  that  observation,  discov- 
—3 
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ery  and  study  has  offered,  not  only  that  the  forty-two  species  of 
Agaricocrinus  were  confined  to  the  geological  ages,  from  which  they 
have  been  described,  but  that  the  genus  and  the  entire  family  of 
genera  to  which  it  belonged,  so  far  as  the  biological  j^art  or  the  phy- 
siological functions  of  the  animals  are  concerned,  were  annihilated 
absolutely  from  the  face  of  the  earth,  in  the  Subcarboniferous  pe- 
riod of  geological  time.  They  were  not  annihilated  at  the  same  time 
nor  by  any  convulsion  of  nature.  Instead  of  one  species  graduat- 
ing into  another,  by  improvement  or  decline,  which  may  possibly 
have  been  the  case,  in  some  instances  of  which  we  have  no  proof,  the 
general  rule  was  that  one  species  b(»came  t^xtinct  at  one  time  and 
place,  and  another  became  extinct  at  another  time  and  at  another 
place,  and,  in  this  way,  not  only  the  forty-two  species  which  are  now 
known  were  obliterated,  but  all  the  unknown  si>ecies  belonging  to 
the  genus,  and  all  allied  genera  which  belonged  to  the  same  family 
were  annihilated  before  the  Coal  Measures  or  Carboniferous  period, 

BATOCBINUS  SHARONENSIS,  n.  sp. 

Plate  J,  Fi(j,  7,  azi/fjous  side  vieio;  Fi<j.  S,  opposilc  view;  Fit/,  9, 

Intend  view. 

Species  medium  size,  somewhat  biturbinate.  Calyx  funnel  shaped, 
rapidly  expanded  at  the  arms,  a  little  less  than  twice  as  wide  as  high. 
No  radial  ridges,  surface  plane  and  smooth  or,  possibly,  finely  gran- 
ular. Ambulacral  openings  directed  a  little  above  a  horizontal  line, 
and  not  visible  in  a  basal  view.  An  ovarian  pore  on  each  side  of  the 
pair  of  arms  opposite  to  the  azygous  area,  and  they  are  all  we  have 
detected  in  two  finely  preserved  specimens. 

Basals  form  a  disc  about  four  times  as  wide  as  high.  It  bears  a 
slight  band  and  has  an  hemisperical  depression  for  the  attachment  of 
the  column.  First  primary  radials  large  and  wider  than  long,  three 
hexagonal,  two  heptagonal.  Second  and  third  primary  radials  together 
smaller  than  the  first.  Second  primary  radials  quadrangular,  two  or 
three  times  as  wide  as  long.  Third  primary  radials  very  little  larger 
than  the  second,  pentagonal,  axillary,  and  in  the  ray  opposite  the  azy- 
gous area  bears  upon  each  u^iper  sloping  side  three  secondary  radials, 
which  gives  to  this  ray  two  arms.  In  each  of  the  lateral  rays  the 
third  primary  radial  bears  uiH)n  each  upper  sloping  side  two  sec- 
ondary radials,  the  last  ones  being  axillary,  and  bearing  upon  each 
upper  sloping  side  two  tertiary  radials,  which  gives  to  each  of  these 
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rays  four  arms.  The  third  primary  radial  on  each  side  of  the  azygoiis 
area  bears  upon  the  distal  side  three  secondary  radials  and  upon  the 
proximal  side  two  secondary  radials,  the  last  being  axillary,  and  bear- 
ing uix)n  each  upper  sloping  side  two  tertiary  radials,  which  gives  to 
each  of  these  rays  three  arms.  There  are,  therefore,  sixteen  arms  in 
this  species.     The  arm  formula  is  3-f4-f  2+4+3. 

There  are  two  plates  in  each  regular  interradial  area,  the  first  one 
is  nearly  as  large  as  a  first  primary  radial,  and  the  second  one  is  quite 
small  and  cut  off  from  the  vault  by  the  union  of  two  secondary  radials, 
or  two  tertiary  radials,  in  each  adjacent  ray.  In  the  azygous  area 
there  are  seven  plates.  The  first  one  is  in  line  with  the  first  primary 
radials  and  as  large  as  either  of  them.  It  is  followed  by  three  rather 
large  plates,  in  the  second  range,  and  above  these  upon  the  right  side 
and  superior  part  of  the  middle  one  there  are  two  plates,  one  of  which 
is  followed  by  a  small  plate  that  separates  the  tertiary  radials  and 
unites  with  the  plates  of  the  vault. 

The  vault  is  unsvm metrical.  It  is  most  tumid  above  the  four  armed 
rays  and  somewhat  longitudinally  depressed  on  the  azygous  side. 
The  plates  are  convex,  and  there  is  a  large  subcentral  proboscis. 

The  shape  of  the  vault  reminds  one  of  the  vault  in  Batocrinus 
pifrdmidatus,  but  the  two  species  are  so  widely  separated,  in  all  the 
material  parts  of  the  structure,  that  no  comparison  is  necessary.  In 
structure  it  comes  nearer  Batorrhius  cognatus  than  to  any  other 
species,  though  the  arm  formulas  are  different  and  there  are  more 
secondary  and  tertiary  radials  in  this  species  than  in  that  one.  In 
general  a^jpearance  there  is  very  little  resemblance  between  the  two 
species. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  near  Sharon,  in 
the  southwestern  part  of  Missouri,  and  now  in  the  collection  of 
S.  A.  Miller. 

HATOCRINrS    SCITULUS   n.    Sp. 

Plale  J,  Fi(j.  JO,  (izijj/otis  side:   Fig.  11,  02)posite  view. 

Species  medium  size,  biturbinate.  Calyx  obconoidal,  about  one- 
fourth  wider  than  high.  No  radial  ridges.  Plates  very  slightly  con- 
vex except  the  first  primary  radials  and  first  azygous  plate,  each  of 
which  bears  a  central  node.  Ambulacral  openings  directed  a  little 
above  a  horizontal  line.     No  ovarian  pores  discovered. 
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Basals  form  a  round  cup  about  twice  as  wide  as  high.  It  bears  a 
well-defined  band,  and  has  an  hemispherical  depression  for  the 
attachment  of  the  column.  First  primary  radials  large,  a  little 
longer  than  wide,  three  hexagonal,  two  heptagonal.  Second  and 
third  primary  radials  together  not  as  large  as  the  first.  Second 
primary  radials  quadrangular,  about  twice  as  wide  as  long.  Third 
primary  radials  very  little  larger  than  the  second,  one  heptagonal, 
two  hexagonal,  two  pentagonal,  axillary,  and,  in  the  ray  opposite  the 
azygous  area,  bears  upon  each  upper  sloping  side  two  secondary 
radials,  which  gives  to  this  ray  two  arms.  .  In  each  of  the  other  rays 
the  third  primary  radial  bears,  upon  each  upper  sloping  side,  a  sin- 
gle secondary  radial,  which  is  comparatively  large,  axillary  and 
bears  upon  each  upper  sloping  side  a  single  tertiary  radial,  except, 
in  the  ray  adjoining  the  azygous  area,  where  (here  are  two  tertiary 
radials,  which  gives  to  each  of  four  rays  four  arms.  There  are,  there- 
fore, eighteen  ambulacral  openings  to  the  vault,  in  this  species. 
The  arm  formula  is  4-f  4+2-}  4H-4.  There  is  a  small  intercalated 
plate  above  the  third  primary  radial,  in  the  ray  on  the  right  of  the 
azygous  area,  in  the  specimen  illustrated.  It  is  this  intercalated 
plate  that  makes  the  third  primary  radial  heptagonal.  We  suppose 
this  feature  to  be  abnormal,  and,  therefore,  not  of  specific  import- 
ance. 

There  are  two  plates,  in  each  regular  interradial  area,  one  large, 
the  other  small  and  cut  off  from  all  connection  with  the  vault  by  the 
union  of  the  radials  above.  In  the  azygous  area  there  are  eight 
plates.  The  first  one  is  in  line  with  the  first  primary  radials  and  of 
about  the  same  size.  It  is  followed,  in  the  second  range,  by  three 
plates,  and  above  these  there  are  four  smaller  ones  that  are  cut  off 
from  any  connection  with  the  plates  of  the  vault  by  the  union  of  the 
second  tertiary  radials  above  them. 

The  vault  is  nearly  as  large  as  the  calyx  and  bears  a  very  large 
central  proboscis.  It  is  covered  by  numerous  slightly  convex 
polygonal  plates. 

This  species  has  its  affinities  with  B.  affinis,  which  is  a  twelve 
armed  species,  B.  <fpj)y'0,n' mains,  a  thirteen  armed  species,  B,  rer- 
neiulianus,  a  fourteen  armed  species,  B.  rdriahlliSf  a  fifteen  armed 
species,  B.  cognatus,  a  sixteen  armed  species,  and  B.  consfinguineus, 
a  twenty  armed  species.  It  will  be  distinguished  from  these  species 
by  the  arm  formula  and  eighteen  ambulacral  openings  to  the  vault. 
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Found  by  E.  A.  Blair,  in  the  Burlington  Groux),  near  Sharon,  in 
the  southwest  part  of  Missouri,  and  now  in  the  collection  of  S.  A. 
Miller. 

BATOCRINUS   SENEX,  n.  Sp. 

Plate  I,  Fifj.  12,  azyf/ous  side;  Fiij.  13,  opposite  view  of  same  speei- 
men;  Fig.  14,  summit  view  of  another  specimen. 

Species  below  medium  size,  bi turbinate.  Calyx  obconoidal,  most 
rapidly  spreading  at  the  arms,  more  than  one  and  a  half  times  as 
wide  as  high.  No  radial  ridges,  but  depressed  at  the  upper  i)aTt  of  the 
interradial  areas  leaving  the  radial  series  projecting  at  the  bases  of 
the  arms.  Plates  smooth,  the  larger  ones  slightly  convex.  Ambu- 
lacral  openings  not  visible  in  a  basal  view,  but  conspicuous  in  a  sum- 
mit view.  An  ovarian  ix)re  on  each  side  of  the  radial  series  opjK)- 
site  the  azygous  area,  others  not  discovered. 

Basals  form  a  low  expanding  cup  nearly  four  times  as  wiie  as 
high  and  having  an  hemispherical  depression  below,  for  the  attach- 
ment of  the  column,  which  has  a  diameter  equal  to  the  truncated 
end  of  the  calyx.  No  basal  rim.  First  primary  radials  large,  nearly 
as  long  as  wide,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  quadrangular,  two  or  three  times  as  wide  as  long,  and  less 
than  half  as  large  as  the  first.  Third  primary  radials  about  half  as 
large  as  the  first,  the  two  adjoining  the  azygous  area  hexagonal,  the 
other  three  pentagonal,  and  in  the  ray  opposite  the  azygous  area 
supjports  on  each  upper  sloping  side  two  secondary  radials,  which 
gives  to  this  ray  two  arms.  In  each  of  the  lateral  rays  the  third 
primary  radial  bears  uix)n  one  upper  sloping  side  three  secondary  ra- 
dials and  upon  the  other  two  secondary  radials,  the  last  being  axil-, 
lary  and  sapix)rting,  on  each  upper  sloping  side,  a  single  tertiary 
radial,  which  gives  to  each  of  these  rays  three  arms.  In  the  ray  on 
each  side  of  the  azygous  area,  the  third  primary  radial  bears  upon 
the  distal  side  three  secondary  radials  and  upon  the  proximal  side 
two  secondary  radials,  the  last  being  axillary  and  bearing,  upon  one 
upper  side,  a  single  tertiary  radial,  and  upon  the  other  two  tertiary 
radials,  which  gives  to  each  of  these  rays  three  arms.  There  are; 
therefore,  fourteen  arms  in  this  species.  The  arm  formula  is  3  [-3-f 
2  1-3  !  3. 

In  each  of  three  regular  interradial  areas,  there  are  three  plates, 
one  in  the  first  range  and  two  elongated  plates  in  the  second  range, 
one  of  which  connects  with  a  plate  belonging  to  the  vault.      In  the 
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other  regular  area  there  are  four  plates,  one  in  the  first  range,  two  in 
the  second  and  one  in  the  third,  which  unites  with  the  plates  of  the 
vault.  In  the  azygous  area  there  are  seven  plates.  The  first  one  is 
in  line  with  the  first  primary  radials  and  about  the  same  size.  It  is 
followed  by  three  plates  in  the  second  range  and  three  in  the  third 
range,  the  middle  one  of  which  connects  with  the  plates  of  the  vault. 

The  vault  is  conical  and  bears  a  large  central  proboscis.  It  is 
covered  with  numerous  convex  i)olygonal  plates. 

This  species,  no  doubt,  has  some  affinity  with  B.  verneiiilianuH, 
but  not  much  with  any  other  fourteen-armed.  species.  In  general 
appearance  it  does  not  bear  mucli  resemblance  to  B,  verneuilianus, 
because  the  form  and  proportion  of  the  plates  are  so  different;  be- 
side the  interradial  areas  and  number  of  interradial  plates  are  dif- 
ferent and  the  number  of  secondary  and  tertiary  radials  do  not 
agree,  though  each  has  fourteen  ambulacral  openings  to  the  vault. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  near  Sharon,  in 
Southwest  Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

bat(x:rini  s  reliquus,  n.  sp. 

Plate  /,  Fi(f.  J5,  basal  view;  Fiij.  lOf  aztjijous  side;  Fig.  17,  sum* 

ntit  view. 

Species  below  medium  size,  biturbinate  or  somewhat  wheel-shaped. 
Calyx  very  rapidly  spreading  at  the  arms,  where  it  is  more  than 
twice  as  wide  as  high.  No  radial  ridges,  but  the  radial  series  are 
somewhat  lobed  and  project  at  the  margin  so  as  to  notch  the  cir- 
cumference at  the  interradial  parts.  Plates  finely  granular,  the 
larger  ones  slightly  convex.  Ambulacral  openings  directed  hori- 
zontally and  not  visible  in  a  basal  view.    No  ovarian  pores  discovered. 

Basals  form  a  very  short  rapidly  expanding  cup  four  times  as  wide 
as  high.  No  basal  rim.  First  primary  radials  larger  than  the  sec- 
ond and  third  together,  three  hexagonal,  two  heptagonal.  Second 
primary  radials  quadrangular,  two  or  three  times  as  wide  as  long. 
Third  primary  radials  a  litth*  larger  than  the  second;  each  one  of 
them  is  hexagonal,  axillary,  and  in  each  of  the  lateral  rays  and  in 
the  ray  opposite  the  azygous  area  sui)p()rt,  on  each  upper  sloping 
side,  two  secondary  radials.  which  gives  to  each  of  these  three 
rays  two  arms.  In  the  ray  on  tmch  side  of  the  azygous  area 
the  third  primary  radial  supports,  on  the  distal  side,  two  secondary 
radials,  and  on  one  of  the  proximal  sides  two  secondary  radials,  the 
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last  being  axillary  and  supporting  on  each  upper  side  a  tertiary 
radial,  and  on  the  other  proximal  side  one  secondary  radial,  which  is 
axillary,  and  supiK)rts  on  each  upper  side  a  tertiary  radial,  which 
gives  to  each  of  these  two  rays  three*  arms.  There  are,  therefore, 
twelve  arms  in  this  species.     The  arm  formula  is  3+2-|-2+2-f-3. 

In  each  of  three  regular  interradial  areas  there  are  three  plates — 
one  in  the  first  range  and  two  in  the  second,  both  of  which  connect 
with  the  ])lates  of  the  vault;  in  the  other  area  there  are  four  plates, 
two  of  which  connect  with  the  plates  of  the  vault.  In  the  azygous 
area  there  are  seven  plates.  The  first  is  in  line  with  the  first  primary 
radials  and  fully  as  large  as  either  of  them.  It  is  followed  by  three 
plates  in  the  second  range,  the  middle  one  of  which  connects  with 
the  plates  of  the  vault.  On  the  left  of  the  upper  part  of  this  elon- 
gated plate  there  is  one  plate  that  connects  with  the  vault,  and  on 
the  right  there  are  two  i)lates,  one  of  which  connects  with  the  vault. 
There  are.  therefore,  three  azygous  plates,  in  a  wide  area,  that  con- 
nect with  the  vault. 

The  vault  is  pyramidal,  by  reason  of  being  depressed  in  the  in- 
terradial areas,  and  bears  a  large  central  proboscis.  It  is  covered 
with  convex,  ix)lygonal  plates. 

This  sjx^cies  is  so  distinct  from  all  other  twelve-armed  si>©cies,  in 
general  appearnnce  as  well  as  in  the  general  structure,  that  no  com- 
parison is  necessary. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  near  Sharon,  in 
Southwest  Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINIS     RrSTK^ELLUS,  n.  sp. 

Plate  h   Fiij.  1^.  hasffl  ricir;  Fiij.  19.  xame.  magnijied  two  (liatn- 
rtrrs:  Fi</.  W^  nzfffjOKs  side:  Fiij.  21.  summit  view. 

We  have  three  specimens  of  this  species,  one  of  which  is  twice  as 
large  as  the  one  illustrated.  The  species,  may,  therefore,  be  said  to 
be  medium  or  slightly  below  medium  in  size,  biturbinate  or  some- 
what wheel-shaped,  the  larger  specimen  more  wheel-shaped  than  the 
one  illustrated,  (^alyx  very  rapidly  spreading  at  the  arms;  where  it 
is  from  two  to  two  and  a  half  times  as  wide  as  high.  No  radial 
ridges,  but  the  radial  series  are  slightly  lobed  and  project  at  the 
margin  so  as  to  notch  the  circumference  at  the  interradial  spaces. 
Plates  plane  and  finely  granular.  Ambulacral  oi)enings  not  visible 
in  a   basal  view,  but  may  be  seen  in  a  summit  view.     One  ovarian 
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pore  oil  each  side  of  each  radial  series  may  be  plainly  seen  in  the 
larger  specimen,  but  only  part  of  them  can  be  seen  in  the  specimen 
illustrated. 

Basals  form  a  short  round  disc,  having  an  hemispherical  depres- 
sion for  the  attachment  of  the  column.  First  i)rimary  radials  as 
large  as  the  second  and  third  together,  wider  than  long,  three 
hexagonal,  two  heptagonal.  Scccmd  primary  radials  quadrangular, 
two  or  two  and  a  half  times  as  wide  as  long.  Third  primary  radials 
larger  that  the  second,  two  hexagonal,  three  pentagonal,  axillary, 
and  in  the  ray  opposite  the  azygous  area  supports,  on  each  upper 
sloping  side,  three  secondary  radials,  which  gives  to  this  ray  two 
arms.  In  one  lateral  ray  the  third  radial  boars  two  secondary  radials 
on  each  upper  side,  and  in  the  other  only  one,  the  last  being  axillary 
and  supporting  upon  each  upper  side  two  tertiary  radials,  which 
gives  to  each  of  these  rays  four  arms.  In  the  ray  on  each  side  of 
the  azygous  area  the  third  primary  radial  sujiports,  on  the  distal 
side,  three  secondary  radials,  and  on  one  of  the  proximal  sides  one 
axillary  secondary  radial,  whi(»h  bears  on  each  side  two  tertiary 
radials  and  on  the  other  proximal  side  two  secondary  radials,  the 
last  being  axillary  and  supporting  on  each  upper  side  two  tertiary 
radials,  which  gives  to  each  of  these  rays  three  arms.  There  are, 
therefore,  sixteen  ambidacral  openings  to  the  vault  in  this  species. 
The  arm  formula  is  :3    4+2^4-|  J^. 

There  are  three  plates  in  each  regular  interradial  area,  one,  fol- 
lowed by  two,  which  are  cut  off  from  all  connection  with  the  vault 
by  the  union  of  the  radials  above  them.  There  are  only  four  plates 
in  the  azygous  area.  The  first  one  is  in  line  with  the  first  primary 
radials  and  about  the  same  size.  It  is  followed  by  three  plates,  the 
middle  one  being  cjuite  large,  but  cutoff  from  the  vault  by  the  union 
of  the  tertiary  radials  above  it. 

The  vault  is  nearly  as  large  as  the  calyx  and  bears  a  small  central 
proboscis.  It  is  covered  with  convex,  polygonal  plates  and  is  slightly 
lobod  over  the  ambulacral  canals. 

It  is  a  marked  species  in  its  general  appearance  and  need  not  be 
compared  with  any  other  sixteen-armed  species  to  distinguish  it. 

Found  by  R.  A.  Blair,  in  the  Burlington  group,  near  Sharon,  in 
Southwestern  Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 
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BATOC'RINUS  RESEBVATUS,  n.  Sp. 

Plate  1,  Fir/.  22,  hasal  view  magnifed  two  diameters;  Fig.  23,  same 
nati(r(d  size;  Fig.  24,  azygofis  siderFig,  25,  summit  view. 

Species  below  medium  size,  biturbinate,  wheel-shaped.  Calyx 
very  rapidly  spreading  at  the  arms,  where  it  is  twice  as  wide  as  high. 
No  radial  ridges,  but  the  radial  series  are  lobed  and  project  at  the 
margin  so  as  to  notch  the  circumference  at  the  interradial  spaces. 
Plates  plane  and  smooth,  or  finely  granular.  Ambulacral  openings 
directed  upward  and  not  visible  in  a  basal  view,  but  fully  exposed  in 
a  summit  view.  An  ovarian  i)ore  may  be  seen  on  each  side  of  each 
radial  series,  the  opening  is  through  the  last  radial  and  is  small  so  as 
not  to  be  very  distinct. 

Basals  form  a  short,  round,  expanding  cup,  twice  as  wide  as  high, 
and  having  an  hemispherical  depression  for  the  attachment  of  the 
column.  First  primary  radials  as  large  as  the  second  and  third  to- 
gether, wider  than  long,  three  hexagonal,  two  heptagonal.  Second 
primary  radials,  quadrangular,  about  twice  as  wide  as  long.  Third 
primary  radials  a  little  larger  than  the  second,  three  hexagonal,  two 
pentagonal,  axillary,  and,  in  the  ray  opposite  the  azygous  area,  sup- 
ports, on  each  upper  sloping  side,  three  secondary  radials,  which 
gives  to  this  ray  two  arms.  In  one  of  the  lateral  rays,  the  third 
primary  radial  supports,  on  each  upper  side,  two  secondary  radials, 
the  last  ones  axillary  and  supporting,  on  the  distal  sides,  two  tertiary 
radials,  and,  on  the  proximal  side^,  one,  which  gives  to  this  ray  four 
arms.  In  the  other  lateral  ray,  there  are  three  secondary  radials  on 
one  side,  and  two  on  the  other,  the  last  one  being  axillary  and  sup- 
l)orting,  on  each  side,  two  tertiary  radials,  which  gives  to  this  ray 
three  arms.  In  the  ray,  on  each  side  of  the  azygous  area,  the  third 
primary  radial  bears,  upon  each  distal  side,  three  secondary  radials, 
and,  upon  each  proximal  side,  two  secondary  radials,  the  last  being 
axillary  and  supjx)rting  on  each  up^ier  side,  two  tertiary  radials, 
which  gives  to  each  of  these  rays  three  arms.  There  are,  therefore, 
fifteen  arms  in  this  species.     The  arm  formula  is  3v4+2-f  3+3- 

In  each  -regular  interradial  area  there  are  three  plates — one  in  the 
first  range,  followed  by  two  elongated  plates  in  the  second  range 
that  unite  wuth  the  plates  of  the  vault.  In  the  azygous  area  there 
are  four  plates.     The  first  one  is  in  line  with  the  first  primary  radials 
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and. about  the  same  size.  It  is  followed  by  three  large  plates,  the 
middle  one  of  which  is  much  elongated  and  unites  with  the  plates  of 
the  vault. 

Vault  pyramidal  by  reason  of  the  depressed  interradial  areas, 
nearly  as  large  as  the  calyx,  and  bears  a  central  proboscis.  It  is 
covered  by  convex,  polygonal  plates. 

This  species  bears  little  or  no  resemblance  to  any  other  fifteen- 
armed  si)ecies.  When  compared  with  B,  rm^ticcllus  above  de- 
scribed, it  will  be  seen  that  it  bears  sixteen  arms  and  that  neither 
the  azygous  area  nor  any  of  the  interradial  areas  connect  with  the 
vault,  while  this  species  bears  fifteen  arms  and  all  the  areas  are 
widely  connected  with  the  vault.  A  close  inspection  shows  a  differ- 
ence in  structure  in  nearly  all  respects.  Like  differences  will  be 
found  when  compared  with  other  species. 

Found  by  the  veteran  collector,  E.  A.  Blair,  to  whom  science  is  so 
much  indebted  for  unremitting  labor,  in  the  Burlington  Group,  near 
Sharon,  in  the  Southwestern  part  of  Missouri,  and  now  in  the  col- 
lection of  S.  A.  Miller. 

BATOCRINUS    ROTULIFORMIS,    n.  Sp. 

Plate  7,  Fig,  26,  basal  view  ma(inified  ttvo  diameters;  Fi<j.  27,  same 
natural  size.     Plate  II,  Fi<j,  1,  azygous  view; 

Fig,  2,  summit  rieir. 

Species  below  medium  size,  biturbinate,  wheel-shaped.  Calyx 
curving  outward  from  the  base  to  the  arms,  more  than  twice  as  wide 
as  high.  No  radial  ridges,  but  the  radial  series  are  lobed  and  i^ro- 
ject  at  the  margin  so  as  to  notch  the  circumference  at  the  inter- 
radial spaces.  Plates  convex  and  finely  granular.  Ambulacra! 
openings  directed  slightly  above  an  horizontal  line,  not  visible  in  a 
basal  view,  but  may  be  seen  in  a  summit  view.  No  ovarian  pores  de- 
tected, and  probably  they  open  through  the  first  arm  plate. 

Basals  form  a  short  hexagonal  disc  five  times  as  wide  as  high, 
notched  at  the  sutures,  and  having  an  hemisphericiil  depression 
for  the  attachment  of  the  column.  First  primary  radials  not  as 
large  as  the  second  and  third  together,  aV>out  twice  as  wide  as  lonj^, 
three  hexagonal  and  two  heptagonal.  Second  primary  radials 
quadrangular,  from  three  to  five  times  as  wide  as  long.  Third 
primary  radials  about  one  half  larger  than  the  second,  four  hexa- 
gonal, one  heptagonal,  axillary,  and    the  ray  opposite  the  azygoua 
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iFirea  ;upport8,  on  each  upper  sloping  side,  three  secondary  ralials, 
which  gives  to  this  ray  two  arms.  In  each  of  the  lateral  rays  and 
in  the  ray  on  the  right  of  the  azygous  area  the  third  primary  radial 
supports,  upon  one  upper  side,  three  secondary  radials  and  upon  the 
other  two,  the  last  one  being  axillary  and  sujjporting,  on  each  upper 
side,  two  tertiary  radials,  which  gives  'Jo  each  ^of  these  rays  three 
arms.  In  the  ray  on  the  left  of  the  azygousarea  the  third  primary 
radial  bears,  upon  each  upper  sloping  side,  two  secondary  radials, 
the  last  being  axillary  and  supix)rting,  on  each  upper  sloping  side, 
two  tertiary  radials,  which  gives  to  this  ray  four  arms.  There  are, 
therefore,  fifteen  arms  in  this  species.  The  ^arm  formula  is  3+3+2 
+4-1-3. 

In  each  regular  interradial  area,  there  are  three  plates,  one  in  the 
first  range  followed  by  two  elongated  plates,  in  the  second  range, 
that  unite  with  the  plates  of  the  vault.  In  the  azygous  area  there 
are  seven  plates.  The  first  one  is  in  line  with  the  first  primary  ra- 
dials and  about  the  same  size.  It  is  followel  by  three  plates,  in  the 
second  range,  and  these  by  three  plates,  in  the  third  range,  all  three 
of  which  unite  with  the  plates  of  the  vault. 

Vault  pyramidal  by  reason  of  the  depressed  interradial  areas, 
larger  than  the  calyx,  and  bears  a  large  central  proboscis.  It  is 
covered  by  large  convex,  polygonal  plates. 

This  species  is  most  nearly  related  to  B.  reservafus,  above  de-^ 
scribed,  from  which  it  is  distinguished,  by  the  hexagonal  disc,  form- 
ed by  the  basal  plates,  instead  of  a  round  expanding  cup;  by  the 
azygous  area,  which  has  seven  plates,  three  of  which  unite  with  the 
plates  of  the  vault,  instead  of  four  plates,  only  one  of  which  con- 
nects with  the  vault;  by  the  larger  vault  which  is  covered  with 
larger  and  more  convex  plates;  and  by  the  arm  formula  which  is 
3+3+2+3  4,  instead  of  3  4  2  3  3.  There  are  minor  difiFer- 
ences  as  may  be  seen  by  comparing  the  descriptions.  It  need  not 
be  compared  with  any  other  species. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  near  Sharon,  in 
southwestern  Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 
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BATOCRINUS  (?)  RUSTICUS,  n.  sp. 

Plate  II,  Fig.  3,  basal  view  magnified  two  diameters;  Fig.  4,  same 
natural  size;  Fig.  5,  azi/gous  side;  Fig.  6,  summit  view. 

Species  rather  below  medium  size,  calyx  and  vault  somewhat  equal 
and  together  somewhat  lenticular.  Ambulacral  openings  directed 
horizontally  and  not  visible  in  either  a  basal  or  summit  view.  Calyx 
very  rapidly  spreading' from  the  basal  disc,  slightly  depressed  in  the 
interradial  areas,  and  lobed  over  the  radial  series.  No  radial  ridges, 
but  the  radial  series  project  so  as  to  notch  the  circumference  at  the* 
interradial  spaces.     Ovarian  pores  not  discovered. 

Basal  plates  very  short  and  form  a  hexagonal  disp  bearing  a  con- 
cave depression  for  the  attachment  of  the  column.  First  primary 
radials  larger  than  the  second  and  third  together,  wider  than  long, 
three  hexagonal,  two  heptagonal.  Second  primary  radials  quadran- 
gular, from  four  to  six  times  as  wide  as  long.  Third  primary  radials 
a  little  larger  than  the  second,  pentagonal,  axillary,  and  the  ray 
opposite  the  azygous  area,  supports,  on  each  upper  sloping  side, 
three  secondary  radials,  which  gives  to  this  ray  two  arms.  In  each 
of  the  other  four  arms,  the  third  primary  radial  supports,  on  each 
upper  sloping  side,  two  secondary  radials,  the  last  being  axillary 
and  supporting,  on  each  upper  sloping  side,  two  tertiary  radials, 
which  gives  to  each  of  these  rays  four  arms.  There  are,  therefore, 
eighteen  ambulacral  openings  to  the  vault,  in  this  species.  The 
arm  formula  is  4    4    2    4    4. 

There  are  three  plates  in  each  regular  interradial  area,  one  in  the 
first  range,  followed  by  two  narrow  elongated  plates,  in  the  second 
range,  that  unite  with  the  plates  of  the  vault.  In  the  azygous  area 
there  are  six  plates.  The  first  is  in  line  with  the  first  primary  ra- 
dials and  narrower  and  smaller  than  either  of  them.  It  is  followed  by 
three  plates,  in  the  second  range,  and  two  in  the  third  range,  that 
unite  with  the  plates  of  the  vault. 

Vault  convex  and  bears  a  rather  larj^e,  convex,  central  plate,  sur- 
rounded by  seven  plates,  three  of  which  adjoin  the  small  plates  that 
surround  the  azygous  orifice.  The  plates  over  the  ambulacral  canals 
arc  large  and  tumid,  those  in  the  interradial  areas  smaller  and  less 
convex.  The  azygous  orifico  is  small,  somewhat  elevated,  and  sub- 
central. 
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In  the  subpentagonal  outline  of  the  calyx,  short  form,  and  in  the 
character  of  the  vault  this  species  allies  itself  with  Agaricocri' 
nus\  but  in  the  plates  of  the  calyx,  and  in  their  arrangement,  it  is  a 
true  Batocrinus,  If  the  arms  were  preserved,  we  might  be  disix)sed 
to  refer  it  to  Agfiricocrinus,  notwithstanding  the  plates  and  form  of 
the  calyx.  We  have  referred  it  to  Batocriitus  with  doubt.  If  there 
has  ever  been  a  link  discovered  that  connects  Bntocrinus  with 
AgaricocrinuSf  by  any  chain  of  development,  it  is  to  be  found,  in 
this  species.  All  authors  who  lay  stress  upon  the  characters  of  the 
vault  will  unhesitatingly  refer  this  si>ecies  to  Af/arlcon'lnKs.  But 
no  eighteen  armed  Agaricocri  mis  has  ever  been  found,  in  the  Burl- 
ington Group,  and  only  one  in  the  Keokuk,  and  it  is  a  pronounced 
Agaricocrimis.  Typical  Agaricocri nus  appear  in  the  Chouteau 
with  ten  and  twelve  arms  and  they  are  quite  as  early  as  any  Batocri- 
nus.  Batocrinus  with  eighteen  and  more  arms  are  common  in  the 
Burlington.  This  cannot  be  the  species  through  which  Batocrinus 
developed  into  Agaricocri  nus,  nor  through  which  Agaricocrinus  de- 
veloped into  Batocrinus,  because  it  is  not  found  in  rocks  early 
enough  for  such  transition.  It  is  only  indicative  of  an  apparent 
affinity,  when  both  genera  were  in  the  mature  state  of  their  exist- 
ence. The  stratigraphical  position  with  the  eighteen  armed  struc^t- 
ure  is  in  favor  of  classifying  it  with  Batocrinus. 

Found  in  the  Burlington  (xroup,  by  R.  A.  Blair,  near  Sharon,  in 
southwestern  Missouri,  and  now  in  the  collection  of  S,  A.  Miller. 

BATOCRINUS    DOUGLASSI,  n.  Sp. 

Plate  II,  Fig.  20,  view  opposite  the  azi/gous  area. 

Species  medium  size,  biturbinate.  Calyx  obconoidal,  about  twice 
as  wide  as  high.  Radial  ridges  rounded,  and  all  the  plates  radiately 
sculptured.     Truncated  only  the  diameter  of  the  column. 

Basals  form  a  very  short  hexagonal  disc.  First  primary  radials 
much  wider  than  long,  three  hexagonal,  two  heptagonal.  Second 
primary  radials  about  half  as  large  as  the  first,  and  about  half  as 
long  as  wide,  quadrangular.  Third  primary  radials  larger  than  the 
second,  pentagonal,  axillary,  and  support  on  each  upper  sloping  side 
a  single  secondary  radial  which  is  axillary,  and,  upon  the  distal  sides, 
support  four  tertiary  radials,  before  the  arms  become  free;  ujpon  each 
proximal  side  there  is  a  single  tertiary  radial,  which  is  axillary  and 
supports   three   quaternary   radials   before   the   arm   becomes   free. 
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There  are,  therefore,  six  arms  in  each  of  the  three  rays  preserved,  in 
our  specimen.  The  ray  on  each  side  of  the  azygous  area  is  injured, 
but,  we  think,  from  appearances,  we  can  safely  call  this  a  thirty 
armed  species.  After  the  arms  become  free  tliey  are  composed  of  a 
double  series  of  interloc^king  plates. 

The  first  regular  interradial  is  very  large  and  it  is  followed  by 
either  one  or  two  small  plates  which  are  cut  oflf  from  all  connection 
with  the  vault  by  the  uiiion  of  the  tertiary  radials  al)ove.  The  azy- 
gous plates  cannot  be  determined  in  our  specimen. 

The  vault  is  conical  but  smaller  than  the  calyx  and  bears  a  long, 
central  proboscis,  which  is  broken  oflf  at  the  top  of  the  specimen 
illustrated. 

This  is  a  marked  species,  and,  if  we  were  to  guess  at  the  age  of 
the  rocks  from  which  it  came,  from  an  examination  of  the  single 
specimen,  we  would  be  inclined  to  say  the  Keokuk  Group.  But 
some  of  the  associated  fossils  figured  and  described,  in  this  Bulletin 
and  Bulletin  No.  10,  have  the  aspect  of  Burlington  fossils.  Some  o^ 
the  Government  publications  have  called  the  rocks  Carboniferous^ 
but  no  such  fossils  were  ever  found  in  the  Carboniferous  rocks  ill 
any  part  of  the  world.  When  we  described  the  forms  in  Bulletin  No. 
10,  we  had  no  hesitation  in  saying  they  came  from  the  Subcarboui- 
ferous  and  we  can  now  be  certain  that  they  are  from  the  lower  half 
of  the  Subcarboniferous.  It  is  probable  that  all  the  fossils  we  have 
examined  are  not  from  the  same  layers  and  some  may  belong  to  the 
Burlington  and  others  to  the  lower  part  of  the  Keokuk  Group. 
At  present  we  are  inclined  to  refer  them  to  the  ITpper  Burlington  or 
Lower  Keokuk,  because  none  of  them  are  from  rocks  lower  than  the 
Burlington  or  higher  than  the  Keokuk,  and  we  do  not  know  whether 
they  are  or  are  not  from  rocks  of  the  same  geological  age. 

Found  by  Earl  Douglass,  in  whose  honor  we  have  proposed  the 
specific  name,  on  Bridger  Mountains,  near  Bozeman,  Montana,  and 
now  in  the  collection  of  S.  A.  Miller. 

I)ORY(  RIKIS    SUBOVIFORMIS,  n.  Sp. 

Phtte  IIj  Fig.  7,  (izijgoii^  side;  Fig.   8,  ojiposHe  view;  Fig.  9,  sum- 
mit view. 

Species  medium  size,  calyx  and  vault  together  subovate.  Calyx 
uni-8hai)ed,  narrowly  rounded  below.  No  radial  ridges,  but  the 
radial  series  project  moderately  at  the  arm  bases,  so  as  to  notch  the 
circumference    at    the    interradial    spaces.     Ambulacral    openings 
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directed  upward,  so  as  to  be  wholly  visible  in  a  summit  view,  but  can- 
not be  seen  in  a  basal  view.  Plates  plane  and  smooth.  No  ovarian 
jx)res  discovered,  though  our  specimens  are  in  a  fine  state  of  preser- 
vation. 

Basal  plates  form  a  rounded  expanding  cup  with  a  small  concave 
depression  for  the  attachment  of  the  column.  First  primary  radials 
large,  as  long  as  wide,  three  hexagonal,  two  heptagonal.  Second 
primary  radials  hexagonal,  about  as  long  as  wide,  and  having  the 
appearance  of  the  second  primary  radials  in  Actifiom'tifis.  Third 
primary  radials  smaller  than  the  second,  the  two  adjoing  the  azygous 
area  hexagonal,  the  other  three  heptagonal,  and  in  the  ray  opposite 
the  azygous  area,  bears,  on  each  upper  sloping  side,  two  secondary 
radials,  which  gives  to  this  ray  two  arms.  In  each  of  the  other  rays, 
the  third  i)rimary  radial  supi)orts,  on  each  upper  side,  two  secondary 
radials,  the  last  ones  being  axillary  and  bearing,  on  each  upper 
sloping  side,  a  small  tertiary  radial,  which  gives  to  each  of  these  rays 
four  arms  or  four  small  ambulacral  openings  to  the  vault.  There 
are,  therefore,  eighteen  arms  in  this  species.  The  arm  formula  is 
4-14+2-1  4+4. 

In  each  regular  interradial  area,  there  are  seven  plates,  one  in  the 
first  range,  two  in  the  second,  two  in  the  third  and  two  in  the  fourth, 
that  separate  the  arms,  and  unite  with  the  plates  of  the  vault.  The 
azygous  area  is  very  large  and  contains  eighteen  plates.  The  first 
one  is  in  line  with  the  first  primary  radials  and  of  about  the  same 
size.  It  is  followed  by  three,  in  the  second  range,  five  in  the  third 
range,  five  in  the  fourth  range,  and  four  in  the  fifth  range,  that  con- 
nect with  the  plates  of  the  vault.  One  of  the  plates  in  the  last  range 
appears  as  a  small  intercalated  plate. 

The  vault  is  rounded  or  subhemispherical  and  perfectly  smooth. 
There  is  a  large  plate  at  the  summit  which  is  surrounded  by  seven 
somewhat  smaller  plates,  though  une([ual  in  size.  These  are  sur- 
rounded by  two  ranges  of  smaller  plates  and  a  few  intercalated  ones. 
There  is  a  small  azygous  orifice^  directed  horizontally,  at  the  lower 
part  of  one  of  the  plates,  in  the  range  of  seven,  that  surrounds  the 
central  plate. 

This  is  a  very  peculiar  species,  partaking  of  some  of  the  characters 
of  Acfinocrinus  and  some  of  the  characters  of  Dorf/cn'nfis  and  is 
referred  to  the  latter,  because  its  affinities  seem  to  be  stronger  in 
that  direction,  notwithstanding  its  smooth  vault,  than  they  are  with 
the  former.     We  have   two  other  specimens,   which  seem   to   agree 
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with  this  si>ecies,  though  they  are  pressed  somewhat  out  of  shape, 
except  in  one  particular.  They  have  three  ambulacral  o^jenings  to 
tlie  vault,  in  the  ray  opiX)site  the  azygous  ^rea,  which  gives  to  t»acli 
ninete(»n  arms.  In  n  better  state  of  j^reservation  they  might  show 
other  differences,  and  may  belong  to  another  closely  related  8i)ecies. 
Found  ])y  R.  A.  Blair,  in  the  Burlington  Grouj),  near  Sharon,  in 
s :)iithwesteni  Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 


STE(iAN(KKlNrs  SHARONCNSIS,  U.  sp. 

riaic  IF.jiij.  fffy  tfij/i/ons  tilde:  jry.  IL  opitoi^ile  viciv:  fuj.  12,  nttiU. 

Species  small.  Calyx  obpyramidal,  rather  broadly  truncated,  pen- 
tagonal as  seen  from  below  or  above.  Plates  thick,  nodose,  pyram- 
idal.    Column  large,  canal  small. 

Basals  form  a  short,  hexagonal  cup,  deeply  notched  at  the  sutures. 
Plates  below  somewhat  cuneiform.  First  primary  radials  rather 
large,  nodose,  wider  than  long,  three  hexagonal,  two  heplagonal. 
Second  primary  radials  about  two-thirds  as  large  as  the  first,  sculi)- 
tured  in  like  manner,  wider  than  long,  hexagonal.  Third  primary 
radials  smaller  than  the  second,  pentagonal,  axillary  and  supix)rt  on 
each  upper  sloping  side  a  single  secondary  radial  which  is  axillary, 
and  beyond  which  the  plates  are  not  preserved  in  our  specimens. 
There  do  not  appi^ar  to  be  more  than  ten  openings  to  the  vault,  but 
they  are  large  and  the  axillary  plates  show  twenty  arms. 

The  interradial  areas  all  graduate  up  into  the  vault  and  over  the 
ambulacral  channels  so  as  to  leave  no  dividing  line  between  the  vault 
and  calyx.  The  regular  interradial  areas  are  not  uniform.  The  tirst 
plate  is  followed  in  each  area  l)y  two  smaller  plates  in  the  second 
range.  In  each  of  two  areas  there  are  two  plates  in  the  third  range, 
and  in  the  other  areas  threi'  plates,  and  these  separate  the  arms  and 
unite  with  plates  that  may  be  regartled  as  vault  plates.  In  the  azygous 
area  the  tirst  plate  is  in  line  with  the  tirst  primary  radials  and  about 
the  sanje  size.  It  is  followed  by  two  plates  in  the  second  range, 
three  in  the  third  range,  three  in  the  fourth  range,  and  three  in  the 
tifth  range,  that  sei)arate  the  arms. 

The  vault  is  only  slightly  convex  and  only  moderately  elevated 
over  the  aniV)ulacral  canals  and  bears  a  subcentral  proboscis.  It  is 
covered  with  convex  and  nodose  polygonal  plates. 
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This  species  mi^ht  bo  referred  to  Actinocriiius,  as  it  is  about  on 
the  dividing  line  between  that  ^eiius  and  Steganocrinns.  The  posi- 
tion of  the  plates  preserved  indicates  tliat  the  arms  were  rigid  and 
directed  horizontally,  and  it  is  for  that  reason  alone  that  wo  refer  it 
to  the  latter  ^enns. 

Found  by  R.  A.  Hlair  in  the  Burlington  Group,  near  Sharon,  in 
soutiiwestern  Missouri,  and  now  in  tlie  collection  of  S.  A.  Miller. 

STEOANOCKIM'S  ALBERSI,  n.  sp. 

Plate  ILjiij.  13,  ((zijf/ous  i^ide;  jUj.  14.  opposite  rietr;Ji(/,  Jo,  summit 

rieir;  Ji</.  16,  txisal  view. 

Species  medium  or  below  medium  size.  Calyx  obpyramidal,  mod- 
erately truncated,  pentagonal  as  seen  from  above  or  below.  Plates 
thick,  radiately  sculptured,  and  the  larger  ones  bear  central  nodes. 

l^asals  form  a  short,  sculptured,  hexagonal  cup,  notched  at  the 
sutures  and  having  an  hemispherical  depression  for  the  attachment 
of  the  column.  First  primary  radials  very  large,  about  as  wide  as 
long,  three  hexagonal,  two  heptagonal.  Second  primary  radials  less 
than  half  as  large  as  the  first,  rather  wider  than  long,  hexagonal. 
Third  primary  radials  smaller  than  the  second,  pentagonal,  axillary, 
and  support  on  each  upper  sloping  side  a  single  secondary  radial, 
which  is  axillary,  and  beyond  which  the  [)lates  are  not  preserved  in 
our  specimen.  There  are  twenty  arabulacral  openings  to  the  vault. 

The  interradial  areas  all  graduate  u})  into  the  vault  and  over  the 
ambulacral  channels  so  as  to  leave  no  dividing  line  between  the  vault 
and  the  calyx.  The  regular  interradial  areas  are  not  uniform.  The 
first  plate  is  followed,  in  each  area,  by  two  plates  in  the  second  range, 
which  connect  with  the  ])lates  covering  the  sides  of  the  ambulacral 
channels  and  with  the  plates  of  the  vault.  In  the  azygous  area  the 
tirst  plate  is  in  line  with  the  first  primary  radials,  but  somewhat 
smaller.  It  is  followed  by  two  plates  in  the  second  range  and  these 
by  four  in  the  third  range  that  unite  with  the  plates  of  the  vault  and 
those  covering  the  ambulacral  channels. 

The  vault  is  only  slightly  convex  and  bears  a  central  i>roboscis. 
It  is  covered  with  convex  and  nodose  polygonal  plates.  f 

This  species  is  distinguished  from  S.  sharonensis  by  the  characte|i 

of  the  surface  ornamentation,  by  having  proportionally  larger  platefe 

and  fewer  plates  in  the  azygous  and  regular  interradial  areas,     It  ii 

very  clearly  a  true  Steijanocriiius. 
— 5 
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Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now  in 
the  collection  of  A.  AlberB,  in  whose  honor  we  have  proposed  the 
specific  name. 

STEGANOCRINUS  GRIFFITHI,  n.  sp. 

Plate  II,  Fig.  17,  azygous  side;  Fig.  18,  opposite  view;  Fig.  19, 

basal  view;  Fig.  20,  summit  view. 

Species  small.  Calyx  obpyramidal,  broadly  truncated,  pentagonal 
as  seen  from  above  or  below.     Plates  nodose,  pyramidal. 

Basals  form  a  short,  hexagonal  cup,  deeply  notched  at  the  sutures. 
First  primary  radials  large,  nodose,  j^yramidal,  wider  than  long,  three 
hexagonal,  two  heptagonal.  Second  primary  radials  about  half  as 
large  as  the  first,  wider  than  long,  hexagonal.  Third  primary  radials 
smaller  than  the  second,  pentagonal,  axillary,  and  beyond  these  plates 
our  specimen  is  not  preserved.  Ten  ambulacral  openings  penetrate 
the  vault. 

The  interradial  areas  all  graduate  up  into  the  vault  and  over  the 
ambulacral  channels  so  as  to  leave  no  dividing  line  between  the  vault 
and  calyx.  The  first  regular  interradial  is  followed  by  two  plates 
that  unite  with  two  plates  that  belong  to  the  vault  and  two  that  cover 
part  of  the  ambulacral  canals.  In  the  azygous  area,  the  first  jJate  is 
in  line  with  the  first  primary  radials,  but  somewhat  smaller.  It  is 
followed  by  two  plates  in  the  second  range  and  three  in  the  third  that 
unite  with  the  plates  of  the  vault  and  those  covering  part  of  the 
ambulacral  channels. 

The  vault  is  only  slightly  convex  and  bears  a  central  proboscis. 
It  is  covered  with  rather  large  convex  plates. 

This  species  most  resembles  S.  sharonensis,  from  which  it  is  dis- 
tinguished by  the  character  of  the  ornamentation,  by  the  form  of  the 
basal  plates,  and  by  having  a  less  number  of  plates  in  the  interradial 
areas  and  upon  the  vault.  The  vaults  are  so  different  that  the  two 
species  will  not  be  taken  for  each  other. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  by  Dr.  H. 
G.  Griffith,  formerly  of  that  place,  but  now  residing  in  Philadelphia. 
We  take  pleasure  in  dedicating  this  species  to  the  learned  doctor  and 
naturalist  who  discovered  it.  It  is  now  in  the  collection  of  Mr.  A. 
Albers. 
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STEGANOC'RINUS   BLAIRI,  11.  sp. 

Plide  Jly  Fig,  21,  view  opposite  the  azygovs  side,  nil  the  arms,  ex- 
cept one,  broken  off  at  the  calyx;  Fig,  22,  basal  view, 
part  of  the  sutures  destroyed. 

Species  medium  size.  Calyx  urn-sliaped,  transverse  section  sub- 
pentagonal.  Plates  thick,  radiately  sculptured,  the  larger  ones  hav- 
ing a  small  central  node. 

Basals  form  a  subhexagonal,  sculptured  disc  four  or  five  times  as 
wide  as  high.  First  i)rimary  radials  a  little  wider  than  long,  three 
hexagonal,  two  heptagonal.  Second  i^rimary  radials  only  a  little 
smaller  than  thf*  first,  hexagonal.  Third  primary  radials  a  little 
smaller  than  the  second,  pentagonal,  axillary,  and  support  on  each 
upper  sloping  side  a  single  secondary  radial,  which  is  axillary,  and 
supports  on  each  upper  sloping  side  tertiary  radials.  Two  tertiary 
radials  are  preserved  in  our  specimen  and  there  is  a  small  plate  rest- 
ing in  the  angle  between  the  two  secondary  radials  that  separates  the 
first  proximal  tertiary  radials.  This  species  has  at  least  twenty  aim- 
bulacral  openings  to  the  vault. 

The  first  regular  interradial  in  each  area  is  followed  by  a  range  of 
plates,  two  of  which  are  directly  above  it  and  unite  with  the  plates  of 
the  vault,  and  upon  each  side  of  these  the  plates  are  continued  out 
uix)n  the  side  of  the  radial  series  and  cover  part  of  the  ambulacra! 
channel.  In  the  azygoiis  area,  the  first  plate  is  in  line  with  the  first 
primary  radials  and  about  the  same  size.  It  is  followed  by  two  plates 
in  the  second  range,  above  which  there  are  three  plates  that  unite 
with  the  plates  of  the  vault  and  upon  each  side  of  these  the  plates 
are  continued  out  upon  the  side  of  the  radial  series  and  cover  part  of 
the  ambulacral  channel. 

The  vault  is  highly  convex,  much  elevated  over  the  ambulacral 
canals,  and  bears  a  large  central  j^roboscis.  It  is  covered  by  convex 
and  nodose,  polygonal  plates. 

This  species  is  a  true  Steganocrinus  and  very  readily  distinguished 
from  all  that  have  been  heretofore  described. 

Found  by  R.  A.  Blair,  in  whose  honor  we  have  proposed  the  Spe- 
cific name,  in  the  Burlington  Group,  near  Sharon,  in  Southwestern 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 


ACTINCX'RINUS  SEXECTrS.  n.  sp. 

Plate    11,   Vi(j.  2o,  azyf/ous  side;   Fi<j.  24,  opjiosllc  view:  Fitj.  2o, 

sumnu'l. 

Species  medium  size.  Calyx  obpyramidal,  truncated  only  the 
diameter  of  the  column,  transverse  secticm  subpentagonal.  Radial 
ridges  sharj^ly  angular,  interradial  plates  convex.  Diameter  about 
one  fourth  more  than  the  height,  column  round. 

Basals  form  a  round  cup  about  three  times  as  wide  as  high.  First 
primary  radials  large,  about  as  long  as  wide,  three  hexagonal,  two 
heptagonal.  Second  primary  radials  rather  less  than  half  as  large  as 
the  first,  wider  than  long,  hexagonal.  Third  x>rimary  radials  smaller 
than  the  second,  about  twice  as  wide  as  long,  pentagonal,  axillary- 
and  bear  upon  each  upper  sloping  side  a  single  secondary  radial. 
The  secondary  radials  are  thick  strong  i)lates  and  stand  out  from  the 
calyx.'  There  are  ten  ambulacral  oi>enings  to  the  vault.  Arms  un- 
known. 

The  interradial  areas  connect  with  the  vault,  and  the  plates  gradu- 
ate into  each  othor.  They  are  not  uniform,  and  the  iJates  vary  in 
the  regular  areas  from  five  to  seven.  In  one  area,  there  is  one  plate 
followed  by  two,  in  the  second  range,  and  two  in  the  third  range,  in 
another  area,  there  are  three  plates  in  the  second  range,  and  above 
which  there  are  three  more.  The  azygous  area  is  very  large  and  con- 
tains fifteen  large  plates.  The  first  one  is  in  line  with  the  first  pri- 
mary radials  and  somewhat  smaller  than  either  of  them.  It  is  fol- 
lowed by  two  plates  in  the  second  range,  three  in  the  third  range, 
and  five  in  the  fourth  range,  above  which  tln»re  are  four  plates  that 
may  be  classed  in  this  area,  though  they  interlock  with  those  belong- 
ing to  the  vault. 

The  vault  is  depressed  convex  and  covered  with  a  few  very  large 
tumid  plates.  The  central  plate  is  large  and  surrounded  by  seven 
large  plates.  The  azygous  orifice  is  outside  of  the  circle  of  seven 
plates.  The  plates  over  th(^  ambulacral  channels  are  large  and  those 
in  the  slightly  concave  interradial  areas  smaller. 

The  species  is  congeneric  with  ^ictinocrinuf<  chonteauensis,  and 
neither  of  them  are  typical  Actinorriniis.  The  calyx  is  that  of  an 
^{rtinocrinns,  and  the  vault  is  mon^  like  that  of  an  Afjaricocrhius, 
Under  these  circumstances,  wi^  think  they  should  be  referred  to 
ArfiHOcrinNs,  as  the  ditfi'rences  are  not  sufficient  to  cause  them  to  be 
referred  to  a  new  genus.     They  do  not  belong  to  Pity  set  ocrinus  even 


if  that  genus  is  worth  retaining,  which  may  be  doubtful.  Tliey  have  no 
resemblance  to  AmphoracriHiis,  which  is  a  genus  having  a  quadran- 
gular second  primary  radial,  which  allies  the  calyx  to  Balorrimis, 
and  which  has  a  jjonderous  high  vault  and  large  proboscis.  No  true 
Amj)h()racritnts,  as  represented  by  the  type,  ^ I.  f/ilhrrlsoni,  or  iho 
allied  species,  A.  aflds,  has  ever  been  found  in  America,  and  probably 
all  American  species  that  have  been  referred  to  A  Wjilioracr'nuts  belong 
to  Art imicrt nil >i. 

Found  by  R.  A.  Blair,  in  the  Chouteau  limestone,  at  Sedalia,  Mis- 
souri, and  now  in  the  collection  of  S.  A.  Miller. 

Family  DOLATOCRINID.^]. 

DOLATOCRINUS  NEGLECTUS,  U.  sp. 

Plafe  //,  Fijj.  27,  hasal  ririr;  Fig.  28,  surnmif:  Fig.  29,  side  vicir. 

Species  full  medium  size.  Calyx  low,  basin  shaped,  a  little  more 
than  three  times  as  wide  as  high,  broadly  and  deeply  concave  below, 
the  depression  .including  the  second  radials,  and  having  a  dee|)^ 
fuiUliii-5]l?P£4  columnar  pit  which  is  bounded  by  a  pentagonal  rim. 
The  angles  of  the  pentagon  unite  with  the  radial  ridges,  and  the  fun- 
ned within  the  rim  is  smooth  or  without  ornamentation  and  extends 
as  high  as  the  top  of  the  calyx.  Radial  ridges  within  the  concavity, 
angular  elevations,  but  above,  they  are  broken  into  elongated  angu- 
lar nodes  by  the  sutures  between  the  plates.  The  surface  of  the  in- 
terradial  areas  is  radiately  sculptured  from  a  central  pit,  instead  of 
from  a  central  node;  and  .other  parts  of  the  calyx  are  irregularly 
^sculptured.  Column  round  and  attached  at  the\)oft6m  of  the  funnel- 
shaped  columnar  pit. 

Basals  form  a  round  cup  deeply  inserted  in  the  calyx  wdiere  they 
rise  as  high  as  the  top  of  the  calyx.  The  mouth  of  the  cup  is  about 
one-third  wider  than  the  diameter  of  the  column.  First  [)rimary 
radials  as  long  as  wide,  smooth  below  the  pentagonal  rim  and  sculj)- 
tured  above  it.  Second  primary  radials  twice  as  wide  as  long,  quad- 
rangular. Third  primary  radials  larger  than  the  second,  pentagonal 
axillary,  and,  in  each  of  four  of  the  rays,  bears  upon  one  upper  slop- 
ing side  four  secondary  radials,  and  upon  the  other  a  single  sec- 
ondary radial  which  is  axillary  and  supiX)rts  on  each  upper  side 
three  tertiary  radials,  wdiich  arrangement  gives  to  each  of  these  rays 
three  arms.      In  the  other  ray,  the  third  primary  radial  bears  upon 
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each  upper  sloping  side  a  siugle  secondary  radial  which  is  axillary, 
and  one  of  them  bears  upon  each  upper  sloping  side  three  tertiarj' 
radials  and  the  other  l)ears  ui)on  one  sloping  side  three  tertiary  radials 
and  upon  tlie  otlier,  two,  the  last  of  which  is  axillary  and  bears  upon 
each  upper  side  two  ([uaternary  radials,  which  gives  to  this  ray  five 
arms.  There  are,  therefore,  seventeen  arms  in  this  species.  The 
arm  formula  is  3+5     8     3     3. 

There  seem  to  be  only  two  interradials  in  each  area.  The  first  is 
medium,  in  size,  for  species,  in  this  genus,  and  the  second  is  smaller 
and  cut  off  from  connection  with  the  vault  by  a  union  of  the  radial 
plates.  Or.  at  least,  we  cannot  find  any  sutures  for  the  small  plates 
that  usually  unite  these  areas  with  the  vault.  The  azygous  area  is 
substantially  like  the  other  areas. 

The  vault  is  highly  convex  and  bears  a  short  subcentral  proboscis^ 

The  vault  is  covered  by  a  few  large,  i^lane  plates.      There    are   two 

elongated,  curved,  ovarian  apertures  in  each  interradial  area,  and 

two  within  each  radial  series  which  gives  to  this  species  twenty 
ovarian  ai3ertures. 

This  species  most  resembles  2).  ham  nielli,  from  which  it  is 
distinguished  by  having  seventeen  instead  of  sixteen  arms.  It  has 
also  an  increased  number  of  tt^rtiary  i^lates  as  well  as  the  quaternary 
I)lates.  The  interradial  areas  are  connected  with  the  vault  by  two 
plates  in  that  species,  which  do  not,  as  it  appears,  exist  in  this 
species.     There  are  other  minor  differences. 

Found  by  Geo.  K.  Greene  in  the  Hamilton  Group  near  Charles- 
town,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

STERE(K'RTNUS    INDIANENSIS   n.   sp. 

rintc  If  I,  Ft)/.  J  3,  vicio  of  a  calijx  showing  (ill  the  Xilates  ;  Fig. 

J 4,  lateral  vieif\  showing  height  of  calyx;  Fig.  15^  jnew 

of  a  silicijied  specimen  in  the  nsual  condition. 

Species  small.  Calyx  flat  with  the  exception  of  raised,  rounded, 
radial  ridges.     The  surface  of  the  plates  is  delicately  sculptured. 

The  basal  plates  are  small,  and  form  a  small,  more  or  less,  conical 
elevation  in  the  interior.  The  first  primary  radials  are  about  twice 
as  large  as  th(»  second.  The  second  are  axillary  and  support  on  each 
upper  sloping  side  a  series  of  secondary  radials.  As  many  as  five 
secondary  radials  are  preserved  in  some  of  the  rays.  There  is  no 
other  bifurcation  of  a  ray.  There  are,  therefore,  only  ten  arms  in 
this  species.     The  first  regular  interradial  plate  is  elongated  and  has 
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ten  sides.  Tt  is  followed  by  two  elongated  plates  in  the  second 
range,  beyond  which  we  have  been  unable  to  see  the  sutures.  In  the 
inter-secondarv  areas  one  plato  is  followed  by  two  in  the  second 
range,  and  those  by  three  in  the  third  range,  beyond  which  silici- 
tication  lias  destroyed  the  sutures  in  our  s[)ecimens. 

The  vault  is  low,  but  our  specimens  are  not  i)reserved  to  throw  any 
light  upon  it. 

Th(>  greater  number  of  specimens  are  found  silicified,  and  it  is 
rare  to  tind  the  crinoidal  structure  exposed.  Tt  is  a  remarkable  spe- 
cies and  bears  little  or  no  resemblance  to  the  type  species.  Indeed 
no  one  woidd  suspect  that  they  could  belong  to  tlu^  same  genus, 
without  having  compared  them  with  the  generic  formula.  The  two 
primary  radials  in  each  species  ahme  ally  them  with  each  other. 

Found  by  Geo.  K.  (xreene  in  tin*  Hamilton  (Iroup,  near  Charles- 
town,  Indiana,  and  now  in  the  collection  of  AVm.  F.  E.  Cxurlev. 


Family  RHODOCRINID.E. 

KUOIXKIUNUS    DOUiiLASSI,  U.  Sp. 

Philc  III,  Fly.  1,  (izij(jofis  ((vcd  on  I  he  Irff. 

Species  medium  or  above  medium  size.  Calyx  bowl-shai)ed,  or 
subcylindrical,  radial  ridges  not  defined.  Plates  sculptured  and 
more  or  less  pyramindal.  Basal  cavity  deep.  Column  medium  size, 
round,  and  composed  of  plates  of  equal  length. 

Basals  form  a  cone,  within  the  calyx,  into  which  the  end  of  the 
column  is  inserted.  Subradials  slightly  larger  than  the  first  primary 
radials  and  sculptured  pyramidal.  First  primary  radials  i)yramidal, 
lu^ptagonal  and  hexagonal.  Second  primary  radials  about  one  fourth 
as  large  as  the  first,  nearly  as  long  as  wide,  pc^itagonal.  Third  i)rim- 
ary  radials  about  the  size  of  tin*  second,  hexagonal,  and  sup- 
port on  each  of  two  upper  sides,  the  secondary  radials.  There  are 
three  secondary  radials  in  (*ach  series,  the  first  one  being  the  larger 
and  the  last  one  being  axillary.  There  is  a  plate,  resting  in  the 
angle,  formed  at  the  juction  of  the  first  secondary  radials,  wdiich 
has  the  appearance  of  belonging  to  a  radial  series  and  the  third 
plate  above  being  axillary.  But  here  an  explanation  becomes  neces- 
sary. Our  specimen  is  injured,  at  this  i^lace,  as  shown  in  the  illus- 
tration, and  we  cannot  dett^mine  exactly  how  the  arms  attached. 
The  ray  we  are  describing  is  on  the  right  of  the  azygous  area  and 
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bears  rovoii  arms.  The  axillary  third  secondary  radial  on  the  right 
very  clearly  bears  two  arms  and  the  axillary  third  secondary  radial 
afljoining  the  azygoiis  area  bears  upon  one  side  an  arm  and  upon  tho 
other  two  plates,  the  last  one  being  axillary  and  supix)rting  two  arras. 
It  leaves,  therefore,  two  arms  to  be  supported  by  the  middle  series  of 
plates.  This  arrangement  may  be  peculiar  to  this  ray.  The  right 
lateral  ray  is  not  fully  exposed,  as  the  specimen  is  on  a  slab,  but  it 
appears  to  have  only  six  arms,  but  one  appears  to  follow  the  i)late 
resting  in  tlie  angle  at  the  junction  of  the  first  secondary  radials. 
The  species,  therefore,  possesses  between  thirty  and  thirty-five  arras. 
If  the  rays  were  uniform  it  would  i)osses8  thirty-five  arms,  but 
another  specimen  on  the  same  slab  shows  one  ray  very  clearly  1)oh- 
sessing  only  six  arms.  The  arms  are  small  and  composed  of  a  double 
series  of  small  interlocking  i)lates  that  bear  strong  pinnules. 

In  the  regular  interradial  area,  shown,  in  the  illustration,  the 
first  plate  truncates  a  subradial,  it  is  followed  by  two  plates  in  the 
second  range,  three  in  the  third,  and  three  in  the  fourth,  above  which 
they  are  not  disclosed.  In  the  azygous  area  the  first  plate  is  twice 
as  large  as  the  first  plate  in  the  regular  area  and  truncates  a  very 
large  subradial.  It  is  followed  by  four  plates  in  the  form  of  an  arch 
the  middle  one  of  which  is  as  large  as  the  first  i)late  in  a  regular 
area.  There  are  also  four  plates,  in  the  form  of  an  arch,  in  the 
third  range,  the  middle  one  of  which  is  the  larger  and  above  these 
smaller  plates  graduate  up  into  the  vault. 

The  vault  is  not  exposed  in  either  of  our  specimens. 

This  is  a  strongly  characterized  species. 

Found  by  Earl  Douglass,  in  whose  honor  yro  have  proposed  the 
specific  name,  in  the  Upper  Burlington  or  Lower  Keokuk  (iroup,  on 
Bridger  Mountains,  near  Bozeman,  Montana,  and  now  in  his  collec- 
tion. 

HHODOCKINl'S  HOZEMAXENSIS.  U.  Sp. 

PIdlr.  HI,  Jiff.  ;?,  .s'/r/f  view. 

Species  rather  below  medium  size.  Calyx  bowl-shaped,  radial 
ri<lgt\s  not  defined.  Plat(^s  scul[)ture(l  and  more  or  less  pyramidal. 
BnsMJ  cavity  <!('(»[).  (Column  medium  size,  round,  and  com^wsed  of 
pintcs  of  (H[u?il  length. 

Hasals  form  a  c^onr  within  the  calvx,  into  which  the  end  of  the  col- 
mini  is  inserted.     Sul)radials  not   any  larger  than  the  first  primary 
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radials,  and  entirely  within  the  basal  concavity.  First  primary 
radials  pyramidal,  heptagonal  and  hexagonal.  Second  primary 
radials  about  one- third  as  large  as  the  first,  neariy  as  long  as  wide, 
pentagonal.  Third  primary  radials  about  the  size  of  the  second,  hex- 
agonal, and  support  on  each  of  two  upper  sides  the  secondary  radials. 
Our  specimen  is  slightly  injured  at  the  base  of  the  arms,  but  as  near 
as  can  be  determined  there  are  three  secondary  radials  in  each  series, 
the  last  being  axillary  and  8upix)rting  the  arms.  This  gives  twenty 
arms  to  the  species.  The  arms  are  composed  of  a  single  series  of 
cuneiform  plates,  each  one  of  which  bears  a  long,  strong  pinnule. 

In  the  regular  interradial  area,  shown  in  the  illustration,  the  first 
plate  is  as  large  as  a  first  primary  radial,  truncates  a  subradial,  and  is 
followed  by  two  somewhat  smaller  x>lates  in  the  second  range,  two  quite 
small  i^lates  in  the  third  range,  and  one  or  more  in  the  fourth  range. 
Above  the  fourth  range  the  plates  are  not  accurately  determined. 
This  is  evidently  a  regular  interradial  area.  The  other  areas  and  the 
vault  are  unknown. 

This  species  will  be  readily  distinguished  from  JR.  dQuglassi  by 
being  a  smaller  species,  having  only  twenty  arms  instead  of  thirty 
or  more,  and  by  the  single  series  of  arm  plates  instead  of  a  double 
series. 

Found  by  Earl  Douglass  in  the  Upper  Burlington  or  Lower  Keokuk 
Group,  on  Bridger  Mountains,  near  Boz.eman,  Montana,  and  now  in 
his  collection. 

RHODOCKINUS    BRIDGERENSIS,   n.  sp. 

Philc  III,  fi(j.  3,  side  view. 

Species  below  medium  size.  Calyx  globular  or  subspheroidal.  No 
radial  ridges.  Plates  granular,  not  sculptured.  Basal  cavity  moder- 
ately deep,  column  very  large,  com^x^sed  of  very  short  pieces.  This 
si>ecies  has  twenty  arms.     The  arms  are  small. 

This  species  is  distinguished  by  the  globular  calyx,  large  column 
and  small  arms. 

Found  in  the  Burlington  or  Keokuk  Group  by  Earl  Douglass,  in 
Bridger  Mountains,  Montana,  and  now  in  his  collection. 
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PLATYCBINUS  BOZEMANENSIS,  n.  sp. 

Plate  Illy  Fig.  5.  view  showing  the  arms  and  calyx  except  a  small 

piece  which  is  broken  off, 

m 

Species  medium  size  and  belonging  to  the  round,  bowl-shaped  or 
goblet-shaped  forms.  Calyx  round,  bowl-shaped,  constricted  above 
the  base  so  as  to  leave  a  flange  below,  and  about  as  high  as  wide. 
Sutures  distinct,  surface  smooth  or  granular.  Column  flattened, 
twisted,  and  composed  of  thick  plates. 

The  basals  form  a  cup,  constricted  above  the  base.  First  radials 
longer  than  wide,  with  a  very  slight  increase  in  width  upward.  Ar- 
ticulating facets  for  the  second  radials  occupy  one  half  the  width  of 
the  plates.  Second  radials  very  short,  axillary,  and  bear  upon  each 
upper  sloping  side  two  secondary  radials,  the  last  being  axillary  and 
bearing,  upon  one  side,  a  free  arm,  while  the  other  arm  bifurcates,  on 
the  second  plate,  which  arrangement  gives  to  each  ray  six  arms. 
There  are,  therefore,  thirty  arms  in  this  species.  The  arms  are  robust 
and  in  the  lower  part  are  composed  of  cuneiform  plates,  but  above, 
they  are  composed  of  a  double  series  of  interlocking  plates.  They 
bear  long,  coarse  pinnules.      Vault  unknown. 

If  we  had  only  the  calyx  of  this  species  we  might  be  unable  to  dis- 
tinguish it  from  some  of  the  smooth,  round,  constricted  forms,  but 
the  coarse  thirty  arms  will  serve,  at  all  times,  to  distinguish  it.  An- 
other specimen  than  the  one  illustrated  shows  the  constricted  basal 
plates. 

Found  by  Earl  Douglass,  on  Bridger  Mountains,  near  Bozeman, 
Montana,  and  now  in  the  collection  of  S.  A.  Miller. 

PLATYCRINUS  SHARONENSIS,  n.  Sp. 

Plate  III,  Fig.  6,  basal  view;  Fig.  7,  side  view  of  basal  plates. 

We  have  a  number  of  large  basal  discs  of  Platycrinus,  which  are 
too  poor  for  proper  specific  definition,  though  we  know  they  are  un* 
described.  We  usually  think  we  know  the  column  of  a  Phdycrinus, 
by  its  twisted  form  and  elliptical,  transverse  section,  but  we  fre- 
quently find  them  larger  than  any  described  species.  We  have,  in 
this  instance  only  the  basal  plates,  but  they  are  so  striking  and  ex- 
traordinary that  we  feel  warranted,  though  with  some  hesitation,  in 
giving  them  a  name. 
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Species  very  large.  Calyx  round,  bowl-shaped  and  broadly  trun- 
cated below,  evidently  for  a  very  large  column.  Columnar  canal  very 
large  and  round. 

Basal  plates  almost  equal  in  size,  though  one  of  them  is  quad- 
rangular, which  shows  that  we  have  a  Platycrinus  before  us.  The 
basal  plates  form  an  expanded  basin  with  a  broad,  flat  bottom.  It  is 
nearly  three  times  as  wide  as  high,  and  the  flat  bottom  for  the  attach- 
ment of  the  column  is  nearlj^  three  fourths  as  wide  as  the  top.  It  is 
constricted  so  as  to  form  a  basal  rim  which  is  nodose  or  notched. 
There  are  rounded  nodes  on  either  side  of  each  suture,  from  the  base 
to  the  top,  and  a  few  rounded  nodes  on  other  parts  of  the  plates. 
Otherwise,  the  surface  of  the  plates  is  finely  granular.  The  orna- 
mented basal  rim  would  seem  to  be  a  support  to  the  base  of  the 
calyx,  but  the  upper  part  of  the  basal  plates  is  thin  for  so  large  a 
species. 

Found  in  the  Burlington  Group,  near  Sharon,  in  southwestern 
Missouri,  by  R.  A.  Blair,  and  now  in  the  collection  of  S.  A.  Miller. 

PLATYCRINUS  BRIDGERENSIS,  n.  Sp. 

Plcite  III,  Fig.  5,  azygous  view. 

Species  rather  below  medium  size,  and  belonging  to  the  pentag- 
onal, bowl-shaped  forms.  Sutures  not  beveled.  Surface  finely  gran- 
ular.    Plates  thick.     Column  small  and  round. 

Basals  form  a  low  cup  two  and  a  half  times  as  wide  as  high  and 
constricted  above  the  base  so  as  to  form  a  basal  rim. 

Articulating  facets  for  the  second  radials  occupy  one-third  the 
width  of  the  plates.  Second  radials  very  short,  axillary,  and  bear 
upon  each  upper  sloping  side  two  secondary  radials,  the  last  being 
axillary,  and  bearing  upon  one  side,  a  free  arm,  while  the  other  arm 
bifurcates  on  the  second  plate,  which  gives  six  arms  to  each  ray. 
There  are,  therefore,  thirty  arms  in  this  species.  The  arms  are 
slender  and  composed  of  alternating  cuneiform  plates,  having  very 
fine  pinnules. 

Found  by  Earl  Douglass,  on  Bridger  Mountain,  near  Bozemaui 
Montana,  and  now  in  the  collection  of  S.  A.  Miller. 
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Family  DICHOCRINID^. 

DICHOCRINUS  BOZEMANENSIS,  11.  sp. 

Plate  III,  Fig,  4,  azygoiis  rieir  of  mh/x  and  arms. 

Species  medium  size.  Calyx  obconoidal,  nearly  as  high  as  wide. 
Surface  longitudinally  lined  or  sculj)tured,  but  this  feature  is  not 
shown  in  the  illustration,  because  the  upper  surface  of  the  calyx  is 
worn  and  it  would  have  to  be  supplied ;  some  of  the  ornamentation 
only,  in  the  lower  part  of  the  specimen  is  i^reserved.  Sutures  not 
impressed.     Column  small  and  round. 

The  two  basals  form  a  little  cup  about  twice  as  wide  as  high.  It 
is  contracted  above  the  bottom  so  as  to  leave  an  expanded  basal  rim. 
The  first  radials  are  a  little  less  than  twice  as  long  as  wide  and  very 
slowly  increase  in  width  to  the  superior  end,  which  bears  a  concave 
facet  about  one-half  the  width  of  the  plate  for  the  attachment  of  the 
second  radial  or  first  brachial.  Second  radial  short,  rounded.  Third 
radial  about  the  size  of  the  second,  j^entagonal,  axillary  and  supports 
upon  the  upper  sloping  sides  the  free  arms,  The  arms  bifurcate  on 
the  third  plate,  giving  four  arms  to  each  ray.  There  are,  therefore, 
twenty  arms  in  this  species,  provided  only,  that  the  ray  opposite  the 
azygous  plate,  which  cannot  be  seen  in  our  specimen,  is  like  the 
others.  The  arms  are  long  and  composed  of  a  single  series  of  cunei- 
form plates,  each  one  of  which  bears  a  long,  coarse  pinnule.  The 
vault  cannot  be  seen  in  our  specimen. 

Found  in  the  Upper  Burlington  or  Lower  Keokuk,  on  Bridger 
Mountains,  near  Bozemaii,  Montana,  by  Earl  Douglass,  and  now  in 
his  collection. 

TALAROCBINUS   PATEI,  U.  Sp. 

Plate  Illy  Fiij.  9,  vieic  opposite  the  azygous  side  of  a  large  speci- 
men; Fig.  10,  azygous  side  of  same;  Fig.  11,  azygous  side 
of  a  small  specimen,  plates   of  the   rault,   though 
presern'd,  are  not   indiccded:  Fig.  12, 
opposite  view  of  same. 

We  have  ten  specimens  belonging  to  this  species,  the  smallest  of 
which  is  not  half  as  large  as  the  smaller  one  illustrated;  the  larger 
one  illustrated  is  the  largest  in  the  collection. 

General  form  of  the  calyx  and  vault,  somewhat  obovate.  Calyx 
broadly  truncated  and  somewliat  in  the  form  of  the  frustum  of  a  cone. 
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Plates  convex.  Sutures  depressed.  Surface  very  finely  granular. 
Column  round,  medium  siie. 

Basals  pentagonal  and  form  a  cup  about  one-fourth  the  height  of 
the  calyx,  having  a  concave  depression  around  the  column,  which  is 
inserted  in  a  hemispherical  cavity.  First  radials  largo,  convex, 
longer  than  ^ide,  four  of  them  are  of  about  the  same  si'/e  and  rest  on 
straight  faces  of  the  basals;  the  other  one  is  larger  and  rests  in  the 
obtuse  angle  formed  at  the  union  of  the  two  basals.  The  second 
i^adials  are  very  small,  short,  triangular,  occupy  about  one-third  the 
width  of  the  first  radials,  axillary  and  support  on  each  upper  sloping 
side  a  single  small  secondary  radial.  The  secondary  radials  are  highly 
convex,  axillary  and  support  on  each  upper  sloping  side  the  free 
arms.  There  are,  therefore,  twenty  arms  in  this  si)ecies.  The  first 
arm  plates  are  small,  round  and  convex.  Whether  the  arms  bifur- 
cate after  becoming  free  is  unknown.  The  convexity  of  the  first 
radials  leaves  the  small  second  radials  resting  on  the  inner  margin, 
which  produces  an  apparent  constriction  of  the  calyx  at  the  top  of 
the  first  radials. 

The  first  azygous  plate  is  in  line  with  the  first  radials  and  is  longer 
than  either  of  them.  The  superior  end  appears  to  curve  over  upon 
the  vault. 

The  vault  is  not  large,  somewhat  pyramidal  by  reason  of  the  inter- 
radial  depressions,  and  covered  with  nodose  and  spinous  plates. 

This  species  is  so  readily  distinguished  from  T.  trijuyis.  and  T, 
cornigerus,  its  nearest  allies,  that  no  comparison  is  necessary. 

Found  by  W.  F.  Pate,  a  collector  and  Principal  of  the  Lebanon 
schools  of  Kentucky,  in  whose  honor  we  have  i)roix)sed  the  specific 
name,  in  the  Kaskaskia  Group,  in  Breckenridge  county,  Kentucky, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley.  -  : 
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CLASS  STELLERIDA. 

ORDER  ASTEROIDEA. 

Family  PALJEASTERID^l 

PALiEASTEB   WYKOPPI,  n.  Sp. 

Plafe  III,  Fig.  27,  ventral  side. 

Species  medium  size.  Rays  petalif orm ;  length  about  one  and  a 
half  times  the  diameter  of  the  body;  breadth  of  a  ray  at  the  place  of 
junction  with  the  body,  about  two-thirds  the  diameter  of  the  body; 
obtusely  pointed. 

Marginal  plates  wider  than  long  and  numbering  about  fifteen  in 
the  length  of  half  an  inch  from  the  body.  The  marginal  plates  curve 
regularly  around  the  tips  of  the  rays.  The  adambulacral  range  curves 
around  the  ends  of  the  rays  within  the  marginal  plates  and  consists 
of  subquadrate  plates,  wider  than  long.  They  are  a  little  shorter 
than  the  marginal  plates,  so  that  there  are  about  eighteen  in  the 
length  of  half  an  inch.  There  are  ten  oral  plates  at  the  junction  of 
the  adambulacral  rows  which  present  triangular  extensions  toward 
the  center  of  the  ventral  cavity.  A  single,  irregular,  axillary  plate 
rests  between  the  terminal  marginal  plates  and  the  angle  formed  at 
the  junction  of  the  adambulacral  plates.  The  ambulacral  plates  have 
their  greatest  length  across  the  rays,  thus  providing  a  wide  ambulac- 
ral furrow.  Each  plate  is  furnished  with  a  sharp  ridge  in  the  middle, 
extending  from  the  middle  furrow  to  the  adambulacral  plates. 

Our  specimen  exposes  only  the  ventral  side  and  no  spines  are  pre- 
served.    It  is  a  well-marked  and  beautiful  species. 

Found  in  the  upper  part  of  the  Hudson  River  Group,  near  Madi- 
son, Indiana,  by  Chas.  W.  Wykoflf,  in  whose  honpr  .we  have  proposed 
the  specific  name,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Pkite  II,  Fig.  30,  summit;  Fig.  31,  side  view;  Fig.  32,  under  side. 

This  is  a  spheroidal  bulb,  composed  of  nodose,  sculptured  plates. 
The  sculpturing  makes  them  pyramidal,  and,  on  the  under  side, 
there  is  a  pit  at  each  angle,  which  may  penetrate  the  bulb.  The 
plates  are  larger  on  the  upper  side  than  they  are  below.  The  lower 
side  may  have  attached  to  some  other  object  at  the  large  circular 
aperture.  If  it  ever  attached  to  a  crinoid,  as  part  of  the  proboscis,  we 
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have  no  idea  how  it  attached  or  to  what  genus  or  species  it  belonged. 
When  a  proboscis  is  prolonged  or  balloon-shaped,  the  orifice  is  at  or 
near  the  summit.  This  has  no  orifice  on  top.  We  have  occasionally 
seen  crinoidal  matter  that  did  not  seem  to  belong  to  any  of  the  es- 
tablished orders,  and  qucEre,  have  we  such  a  specimen  here.  We  are 
free  to  say,  we  do  not  know  where  it  belongs  and,  therefore,  do  not 
name  it;  but  illustrate  it  to  call  special  attention  to  it,  beside  we 
have  only  the  si)ecimen  illustrated. 

Found  by  R.  A.  Blair  in  the  Burlington  Group,  at  Sedalia,  Mis- 
souri, and  now  in  the  collection  of  S.  A.  Miller. 


CLASS  BRACHIOPODA. 

Ordeb  LYOPOMATA. 

Family  CRANIID^. 

crania  chestebensis,  u.  sp. 

Plate  III,   Fi(j.    24,  specimen  on  the  fenestrated  portion  of   a 

hnjozoan;  Fig,  25,  two  specimens  on  bryozoan; 

Fig,  26,  specimen  on  a  shell. 

Shell  rather  below  medium  size  or  about  as  large  as  Crania 
scabiosa,  from  the  Hudson  River  Group,  and  very  much  like  it  in 
general  appearance. 

It  is  thin,  discoid  and  subcircular  in  outline.  The  dorsal  valve 
appears  as  if  collai)se<l,  or  depressed  in  the  visceral  area,  so  as  to 
leave  an  elevated  rim  just  within  the  margin.  The  margin  outside 
of  the  middle  of  the  elevated  rim  is  marked  with  lamellose  lines  of 
growth  and  sometimes  one  or  two  lamellose  lines  of  growth  may  be 
detected  within  this  elevated  border,  but  generally  the  surface  is 
smooth.  There  are  no  radiating  lines.  The  apex  of  the  dorsal  valve 
consists  of  a  smooth,  obtusely  pointed,  subcentral  elevation  that 
rises  about  one-half  higher  than  the  elevated  border.  The  ventral 
valve  is  unknown. 

This  species  is  found  attached  to  the  hardened  borders  and  some- 
times to  the  fenestrated  expansions  of  Lyropora  lyra,  Hall,  of  which 
Lyropora  ranosculum,  Ulrich,  is  a  synonym,  Lyropora  subqtuid' 
rans,  Hall,  and  Lyropora  quinciincialis,  Hall,  of  which  Lyropora 
divergens,  Ulrich,  is  a  synonym.     It  is  also  found  attached  to  the 
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valves  of  Sperifera  and  probably  to  other  foreign  objects.  When  it 
is  attached  to  the  fenestrated  expansions  of  Lyropora  the  fenestrules 
are  indicated  in  the  dorsal  valve.     It  is  gregarious. 

Found  iii  the  Kaskaskia  Group  at  Chester,  Illinois,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 

Family  PHOLADOPID.E. 

-• 

PHOLIDOPS  GREENEI,  n.  Sp. 

rUde  III,  Fifj.  16,  dorsal  victv;  Fig.  17,  interior  of  same;  Fig,  18, 

projilc  view;  Figs.  It),  20  and  21,  the  same  en- 

larged  twice  natural  size. 

This  is  a  small  species,  collected  by  G.  K.  Greene  in  the  washings 
of  the  debris  from  the  Hamilton  Group,  near  Chariestown,  Ind.  In 
general  form  it  resembles  Pholidops  cincimiatietisis  from  the  Hud- 
son River  Group,  but  this  resemblance  is  only  in  the  dorsal  valve, 
for  P.  cinciiinatiensis  has  a  fiat  ventral  valve,  and  a  foramen  at  the 
beak,  that  are  not  possessed  by  this  species.  This  species  possessc^s 
the  characters  of  the  Devonian  forms  described  by  Prof.  Hall  from 
New  York,  but  minute  comparisons  are  unnecessary.  It  is  sufficient 
to  say  that  it  is  a  well-marked  and  distinct  species. 

It  is  in  the  collection  of  S.  A.  Miller. 


C^LASS   GASTROPODA. 
Family   (^ALYPTR.^SID.E. 

platyceras   indianen8e  u.  sp. 

Phdr  IV,  Fig.  7,  hdcral  ri<'ir  of  the  small  specimen;  Fig.  8,  dorsal 

ricir:  Fig.  .9,  aperture:  Fig.  10,  side  view  of  a  mature 

shell  irith  jutrt  of  the  side  and  sinuated 

end  broken  awag. 

8[)«.'C'ies  ratlier  large.  The  back  of  the  body  whorl,  from  the  apex 
to  the  n]>erture.  is  sliarply  angular  and  strongly  serrated.  Toward 
tlie  apex  the  shell  is  laterally  compressed,  but  it  expands  laterally 
toward  the  aperture.  The  apex  is  sharply  pointed.  The  shell  makes 
fibout  one  volution,  in  iK^irly  the  same  plane,  when  the  apex  comea 
in  contact  with  the  rapidly  spreading  body  whorl. 
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Tlie  aperture  is  compressed  siibellipticnl,  in  outline,  in  the  speci- 
men illustrated,  by  fig.  U,  with  a  moderately  deep  sinus  at  the  angu- 
lar back  of  the  bcxly  whorl.  And  the  shell  substance  is  thin,  which 
indicates,  probably,  a  yonng  shell,  or,  it  may  be,  the  apical  end  of  a 
mature  specimen. 

Fig.  10  represents  a  mature*  s[)ecimen.  It  is  much  extended  uiK>n 
the  back  of  the  body  whorl  and  the  shell  gradually  becomes  thicker, 
hui  the  aperture  below  the  beak  remains  in  the  same  position  that 
it  is  in  in  the  specimen  shown  in  fig.  8.  The  aperture  increases  its 
length,  and  by  reason  of  the  lateral  expansion  of  the  shell  with  the 
growth,  it  retains  a  compressed  subelliptical  outline,  but  accjuires  a 
deep  sharply  angular  sinus  at  the  back  of  the  shell. 

The  surface  is  marked  by  concentric  undulating  stri^,  that  be- 
come more  and  more  pronounced  toward  the  ai)erture.  Tliey  are 
not  shown  in  the  illustrations. 

This  species  is  distinguished  by  the  compressed  angular  serrated 
back  of  the  shell,  and  by  the  compressed,  subelliptical  ajx^rture  hav- 
ing a  deep,  angular  sinus. 

Plaftjcrrffs  ihrfis  far.  subspiNosuniy  as  illustrated  in  Pal.  N.  Y., 
Vol.  V,  part  2,  Plate  III,  fig.  30,  has  a  continuation  of  the  shell, 
showing  the  older  growth,  similar  to  that  preserved  in  our  specimens 
of  this  species,  but  the  growth  is  not  wholly  uxx)n  the  back  of  the 
shell  as  it  appears  to  be  in  this  species.  There  is  a  great  difference 
in  the  growth  of  the  shell,  below  the  apex,  in  different  species,  and 
in  all  species  the  apertures  must  change  more  or  less  with  the 
growth  of  the  shell. 

Found  by  Cx.  K.  Greene  nc^ar  Charlestown,  Indiana,  in  the  Hamil- 
ton Group,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

CLASS  CEPHALOPODA. 

SiBcLAss^  TETRABR  ANCHIATA. 

Order  NAFTILOIDEA. 

Family  MELONOCERATID.E. 

KEMELECERAS   (^LAHKENSE   n.    sp. 

Plaic  IV,  Fig.  /,  Ja feral  view:   Fig.  2,  (Joraal  view;  Fig.  3,  ventral 

view  of  fhe  same  fragment. 

Prof.  Hyatt  founded  th(»  genus  lioneleceraSy  dedicated  to  Remele, 
an  author  on  Cephalopods,  in  1894,  in  the  Proceedings  of  the  Ameri- 
—7 


50 

can  Philosophical  Society,  Vol.  XXXII,  p.  525.  The  genus  was 
founded  on  a  fragment  of  a  cast  from  an  unknown  locality  and 
named  R.  impressum.  If  we  are  correct  in  referring  our  species  to 
his  genus,  it  will  serve  to  fix  the  geological  range  of  his  species  and 
possibly  point  toward  the  locality.  Our  specimen  is  from  what  is 
called  by  the  local  collectors,  in  Indiana,  the  Knobstone  Group, 
which  is  not  very  definite,  but  means  the  Keokuk  Group  and  the 
Waverly,  where  the  two  are  not  separable,  and  the  fossils  are  gener- 
ally casts. 

Gur  species  is  larger  than  the  typo.  Volutions  numerous.  Um- 
bilicus wide  and  showing  almost  completely  each  inner  turn,  and 
probably  perforated.  The  rapid  enlargement  of  the  part  preserved 
indicates  a  complete  perforation.  Transverse  section  subelliptical. 
The  ends  in  fig.  2  are  altogether  too  round,  a  better  idea  of  the 
subelliptical  section  will  be  formed  by  comparing  figs.  1  and  2  or 
figs.  2  and  3.  It  is  the  way  the  ends  are  fractured  that  gives  this 
erroneous  outline  in  fig.  2,  drawn  under  a  camera  lucida.  The 
ventral  side  is  depressed  convex,  with  a  subangular  ventro-lateral 
ridge  on  each  side.  Lateral  sides  narrowly  rounded  toward  the 
umbilicus.  Dorsal  side  has  a  slightly  concave  depression  or  contact 
furrow,  a  little  less  than  one-third  the  lateral  diameter  of  the  shell. 
The  sutures  have  broad  ventral  and  lateral  lobes  with  saddles  ven- 
tro-laterally  and  at  the  commencement  of  the  umbilicus,  or  they 
might  be  said  to  be  indicated  by  a  waving  line.  Each  one  forms, 
however,  a  V-shaped  angle  in  the  dorsal '  sinus  or  contact  furrow. 
The  septa  are  distant  on  the  ventral  side,  about  one-half  the  dorso- 
ventral  diameter.  At  the  small  end  of  our  specimen  they  are 
distant  a  little  less  than  half  the  dorso-ventral  diameter  and  at  the 
larger  end  a  little  more  than  half  the  dorso-ventral  diameter.  The 
outer  shell  is  unknown. 

Found  by  G.  K.  Greene,  in  the  Knobstone  Group,  at  Sampson 
Springs,  in  Clarke  county,  Indiana,  and  now  in  the  collection  of 
Wm.  F.  E.  Gurley. 
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FamilyJNAUTILID^. 

S0LEN0CHILU8  HENRYVILLEN8E,  n.  Sp. 

Plate  IV,  Fig.  4,  lateral  view;  Fig,  5,  dorsal  view  and  transverse 
section,  the  hlack  spot  may  not  he  the  siphunch; 

Fig,  6,  ventral  view. 

Species  medium  size,  judging  from  our  incomplete  specimen. 
Shell  subglobose.  Whorls  expand  laterally  much  more  rapidly  than 
they  do  dorso-ventrally.  Umbilicus  small,  deep,  perforated.  Margin 
of  the  umbilicus  abruptly  rounded.  Our  specimen  preserves  two 
volutions,  but  a  complete  shell  may  have  three  or  more.  Tlie  volu- 
tions are  deeply  embracing,  showing  only  a  small  margin  in  the 
umbilicus.  In  the  early  growth  of  the  shell,  a  transverse  section-, 
disregarding  the  dorsal  sinus  is  subquadrangular,  but  later,  a  trans- 
verse section  becomes  subovate.  The  lateral  surfaces  are  flattened, 
and  converge  toward  the  ventral  side.  The  ventral  side  is,  in  early 
life,  depressed  convex,  but  later,  becomes  sharply  rounded.  Septa 
only  moderately  concave,  and  increase  their  distance  apart  with  the 
growth  of  the  shell ;  but  not  so  rapidly  as  the  shell  expands.  The 
sutures  have  broad  ventral  and  lateral  lobes  with  saddles  at  the  ventro* 
lateral  and  dorso-lateral  angles. 

A  little  of  the  outer  shell  is  preserved  on  our  specimen  and  it  is 
thin,  but  no  surface  ornamentation  is  preserved.  The  living  chamber 
is  unknown.  What  appears  to  be  the  siphuncle  is  on  the  ventral 
side  of  the  center,  and  our  specimen  has  two  chambers  broken  so  as 
to  show  smooth  septa,  at  the  ventral  margin,  without  any  evidence  of 
a  Biphuncle  near  the  ventral  margin,  where  it  usually  occurs  in  this 
genus. 

This  species  is  so  different  from  S.  collectum,  which  it  may  be  said 
to  most  resemble,  that  a  comparison  is  unnecessary  to  distinguish  it. 

Found  by  G.  K.  Greene,  in  the  Knobstone  Group,  near  Henryville, 
Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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TEMNOCHILUS  GREENENSE,  n.  Sp. 

Plate  V,  Fig.  3,  lateral  view,  the  body  chamber  and  part  of  the  air 

chambers  not  preserved.    A  transverse  section  being 

trapezoidal  in  outline ,  the  dotted  line 

in  the  figure  in  the  tejct  should 

be  contracted. 
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^isr*  It  traiisvet^se  section,  but  the  dotted  line  should  be  contracted 

to  a  trapezoidal  outline. 

Species  very  lai*ge,  subdiscoidal,  and  consisting  of  five  or  more 
Volutions,  though  our  specimen,  being  imperfect,  shows  less  than 
four.  Umbilicus  very  wide,  perforated  and  discloses  about  four- 
fifths  of  the  dorso-ventral  diameter  of  eacli  inner  turn.  Transverse 
section  subtrai>ezoidal.  Our  specimen  is  injured  upon  one  side,  and 
hence  a  correct  transverse  section  could  not  be  taken  from  it;  it  is 
clear,  however,  that  the  sides  are  not  equal,  that  a  section  is  sub- 
trapezoidal,  and  that  the  dotted  line  drawn  by  the  artist,  in  the 
figure,  should  be  considerably  contracted.  The  lateral  diameter  is 
near  one  third  greater  than  the  dorso-ventral.  The  ventral  side  is 
highly  convex  and  subangular  subcentrally,  the  lateral  sides  are  more 
highly^convex,  subangular,  and  bear  on  the  angular  ridge  a  few  very 
large  obtuse  nod(»s,  about  t(*n  or  twelve  nodes  on  eacli  whorl.  The 
contact  furrow  is  not  disclosed  in  our  specimen.  The  sutures  are 
direct  on  the  umbilical  side,  but  form  broad  saddles  over  the  angles 
with  shallow  intervening  lobes.  The  septa  are  di.stant,  on  the  ventral 
side,  about  (me-third  tlie  dorso-ventral  diameter. 

The  siph uncle  is  small,  only  slightly  expanded  within  the  air  cham- 
bers, and  situated  on  the  ventral  side  of  the  center  or  between  the 
subangular  ridges  on  the  lateral  sides.  Outer  shell  and  living  cham^ 
ber  unknown. 
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This  8i>ecie8  bears  some  resemblance  to  T,  coxanum,  but  that  is  a 
small  species,  depressed  convex  on  the  ventral  side,  which  alone  is 
sufficient  to  distinguish  it.  Indeed  there  may  be  some  doubt  about 
this  species  being  a  true  Temnochihis,  but  it  seems,  at  least,  to  bo 
nearer  related  to  that  genus  than  to  any  other. 

F^ound  in  the  Kaskaskia  Group,  on  Fish  Creek,  in  Greene  county, 
Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

SUBKINGDOM   COELENTERATA. 

CLASS  ANTHOZOA. 

Subclass  ZOANTHARIA. 

Family  CYATHOPHYLLID.E. 

AMPLEXUS    (?)    ROCKFOBDENSIS,  n.  Sp. 

Plate  IIIj  Fi(j.  22,  side  view;  Fig.  23,  transverse  section. 

Corallum  medium  size,  simple,  elongate,  somewhat  obconoidal, 
more  or  less  twisted  or  curved.  Epithecal  crust  very  strongly  de- 
veloped, entirely  covering  the  septa,  and  bearing  numerous  spines 
irregularly  scattered  over  the  whole  surface. 

A  transverse  section  shows  twenty-eight  septa  that  reach  about 
one-third  of  the  way  to  the  center. 

Our  specimen  does  not  show  the  calyx,  and  we  have  no  knowledge 
of  the  tabula*  except  the  transverse  section  shows  a  solid  center  in 
the  corallum.  The  constrictions,  if  any  exist,  are  covered  by  the 
epitheca. 

We  are  not  certain  that  this  species  belongs  to  Amplexus,  but  it 
is  certainly  a  Cyathophylloid  coral,  and  the  solid  center  indicates  an 
Amplexus;  but  if  there  are  no  constrictions  it  belongs  elsewhere. 

The  remarkably  thick,  wrinkled,  and  spine-bearing  epithecal 
crust  will  serve  to  distinguish  it  until  more  is  known  of  the  internal 
structure. 

Found  in  the  Kinkerhook  Group,  at  Rockford,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 
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VEGETABLE  KINGDOM. 

CLASS  FUCOIDES. 

UUSOPHYCUR   CHESTERENSE,   11.   sp. 

Plate  F,  Fig.  1,  showing  three  specimens  on  a  slab. 

This  plant  as  it  appears  upon  the  slabs  consists  of  elongated 
subcylindrical  stems  somewhat  flattened  upon  the  upper  side,  and 
having  a  longitudinal  central  depression,  from  which  rounded  ribs 
are  directed  diagonally  at  either  side.  The  diameter  of  a  stem  is 
about  half  an  inch,  and  there  are  about  10  rounded  ribs  on  either 
side  of  the  depression  in   the  distance  of  an   inch. 

Found  in  the  Kaskaskia  Group,  at  Chester,  111.,  and  now  in  the 
collection  of  Wm.  F.  E.  Gurley. 

RUSOPHYCUS   MONTANENSE,   n.   Sp. 

Plate  V,  Fig.  2,  showing  a  specimen  on  a  slab. 

This  plant  as  it  appears  upon  the  slabs  consists  of  simple  elon- 
gated subcylindrical  stems,  somewhat  flattene<l  upon  the  upper  side, 
and  having  a  longitudinal  central  depression  from  which  rounded 
ribs  are  directed  diagonally  at  either  side.  The  diameter  of  a  stem 
is  a  little  more  than  half  an  inch,  and  there  are  about  3  rounded 
ribs  on  either  side  in  the  distance  of  half  an  inch.  Our  two  speci- 
mens of  this  species  are  a  little  larger  than  any  of  our  specimens 
of  JB.  chesterense,  and  the  diagonal  ribs  are  less  numerous. 
These  characters  are  shown  in  the  illustrations  which  fully  repre- 
sent both  species.  Of  course  these  differences  might  be  regarded  as 
only  of  varietal  value,  but  as  the  fossils  are  from  diflFerent  Groups  of 
rocks  and  therefore  widely  separated  in  geological  time,  we  prefer  to 
distinguish  them  as  spe<5ies. 

Found  in  the  Burlington  Group,  in  Bridger  Mountains,  Montana, 
by  Earl  Douglass,  and  now  in  the  collection  of  S.  A.  Miller. 
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SPECIAL  REMARKS. 

After  having  examined  numerous  Bj^ecimens  of  Adinocrinus 
(fibsoni  we  are  able  to  say  that  it  is  a  true  Adinocrinus  with  no  near 
affinity  to  an  Eretmocrinus  or  any  species  of  Batocrinus. 

In  describing  Goniasteroidocrinus  lyonanus  it  was  suggested  that 
the  functions  performed  by  the  lateral  prolongations  from  the  vault 
the  **pseudo-ambulacral  api)endages''  of  Meek,  might  not  be  essen- 
tially distinct  from  those  performed  by  the  proboscis  in  other  genera. 
This   view   we  have  not  entertained  since  the   study   of   the  genus 
Dolatorrinus,  as  may  be  seen  from  our  remarks  under   that  genus, 
and  also  under  Batocrinus,  and  under  the  definitions  of   GUbertso- 
critius   (jreeuei  and   Goniasteroidocrinus  faberi.     We   now   regard 
them   as   ovarian   extensions.     If  the  pores,  which  we   have   called 
ovarian,  are  really  ovarian  pores,  there  would  be   little  doubt   about 
these  extensions  from  the  vault  belonging  to  the   ovarian   system. 
The   great   difficulty,  that   surrounds   the   assertion   that   they   are 
ovarian,  is  the  fact  that  some  species  do  not  have  any  visible  pores. 
The  proboscis  in  Poteriocrinus  circumtextus  is  full  of  pores,  and  we 
have  seen  them  in  the  proboscis  of  other  species.     Where  the  pores 
are,  in  the  vault,  between  the  arms,  as  in  Batocrinus,  we   have   not 
seen  them  jjenetrating  the  proboscis.     All   of  which  tends  to  show 
that  the  pores,  at  the  margin  of  the  calyx,  at  the  bases  of   the  arms 
and  penetrating  the  proboscis  performed  similar   functions,   and  if 
one  is  ovarian  all  are.     If  all  this  is  a  correct   interijretation   of  the 
function   of   these  orifices,  it  leads  to  the  conclusion   that  genera, 
having  pores  at  the  angles  of  the  plates  of  the  calyx  and  not  else- 
where, were  in  possession  of  ovarian  j)ores  that  discharged  through 
the  calyx  itself. 

Batocrinus  nodosarius  occurs  at  Sedalia,  Missouri,  and  also  iu 
Adams  county,  Illinois. 
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BRIEF  RESUME. 


In  the  ten  Bulletins  of  the  Illinois  State  Museum  of  Natural  His- 
tory, commencing  with  the  third  and  ending  with  the  present  one. 
the  authors  have  defined,  from  the  palaeozoic  rocks  of  Illinois,  and 
adjacent  states,  one  new  Order,  the  Conularida,  five  new  families, 
Enchostomidae,  Mitrocrinidaj,  Pleurocystidie.  Porocrinidte  and  Thal- 
amocrinidte,  and  ten  new  genera,  Aesiocystites,  Belemnocystites, 
Blairella,  Emperocrinus,  Ehchostoma,  Indianocrinus,  Mitrocrinus, 
Sampsonocrinus,  Shumardocrinus  and  Thalamocrinus. 

We  have  described  and  illustrated  more  than  four  hundred  new 
species  of  fossils,  nearly  all  of  which  belong  to  the  Echinodermata. 
Beside,  we  have  redescribed  and  illustrated  several  species  of  other 
authors  which 'had  been  imperfectly  described  or  not  illustrated. 
While  doing  this  work,  covering  a  period  of  nearly  four  year^,  we 
have  had  the  opi)ortunity  of  examining  the  principal  collections  to 
be  found  in  these  states,  and  we  have,  as  we  think,  discovered  many 
things  relating  to  the  structure  of  crinoids  that  were  before  unknown. 
The  work  must,  however,  speak  for  itself,  as  to  our  definition  of  tlio 
anatomical  parts,  and  the  supposed  biological  functions  performed 
by  them,  and  the  supposed  place  in  the  scale  of  natqre  to  which  we 
have  referred  the  animals, 
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ERRATA. 

Some  of  the  typographical  errors,  which  may  be  found  in  the 
Bulletins,  have  been  corrected  with  pen  and  ink,  in  part  of  the 
editions,  before  distribution,  others  have  not  been.  The  following 
corrections  should  be  made: 

Bulletin  No.  3,  p.  14,  fith  line  from  the  top,  read  radial  for  "radical." 
Page  17,  read  Eretmocrinus  cassedayanus  for  "Eretmocrinus 
lyonanus."  Page  18,  read  A.  Cassaday  for  Sidney  S.  Lyon,  and  op- 
posite plate  III.  read  Eretmocrinus  cassedayanus  for  **Eretmocrinus 
lyonanus."  Page  47,  read  Taxocrinida)  for  "TaxicrinidoB."  Op- 
posite plate  VII,  read  Campophyllum  kansasense  for  Campophyllum 
"kansasenis." 

Bulletin  No.  5,  p.  9,  2d  line  from  top  for  '"Steleovystites"  read 
Ateleocfjstites  and  in  the  third  line  read  tcetherbyi.  Pages  8  and  18, 
read  Jxinifia  for  ''Kustis.''     Page  22,  read  M.  wetherbyi. 

Bulletin  No.  6,  p.  35,  20th  line  from  top,  for  present  read  prevent. 
Page  39,  in  the  last  line,  for  *'apertures"  read  aperture.  Pago  50, 
9th  line  from  the  top,  read  truncates  for  "truncated."  Page  52,  12th 
line  from  the  top,  for  "cinque  Foil',  read  cinquefoil.  Opposite  plate 
III,  read  tugurium  for  "turguium." 

Bulletin  No.  7,  p.  13,  read  sampsoni  for  "Sampsoni"  in  two  places. 
Page  47,  12th  line  from  the  bottom,  read,  not  the  light,  for  "that  of 
light,"  and  insert  the  word  "for"  between  "not"  and  "the,"  in  the 
10th  line  from  the  bottom,  and,  on  same  page,  read  chouteauensis  for 
'^Choutoauensis."  Page  83,  read  krinon  for  ''Krimon''  Page  89, 
12th  line  from  the  bottom,  read  or,  for  "as." 

Bulletin  No.  8,  p.  0,  loth  line  from  the  bottom,  and  in  the  last 
line,  read  sinnosus  for  '^sinnosus.''  Page  8,  17th  line  from  the  top, 
read  hietus  for  ''Indus''  Page  38,  20th  line  from  the  top,  read  there 
for  "then."  Page  64^,  read  siluricus  instead  of  "S/7a?*/cus."  Op- 
posite plates  I  and  II  read  jessieae  for  "jessia)." 
—8 
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Bulli'tiii  No.  9,  }).  1),  ivad  stclliformis  instead  of  **stelliformuis/* 
Pago  15,  read  iiiteiis  for  'iiiteus."  Pagt^  211,  in  tlio  first  line  of  the 
last  paragra])li.  read  furnishes  for  "furnislied."  Page  26,  rend 
ix)lhibruni  instead  of  **panubrum."'  Page  i\i),  7th  line  from  the 
bottom,  read  slowly  for  "showing.  "  Opposite  x^late  I,  read  ix)lliibrum 
instead  of  "paUubrnm,"  and  nitens  instead  of  "nitens."  C)pposite 
plate  II,  spurius  instead  of  "spurious." 

Bulletin  No.  10,  p.  27,  read  eomplanatus  instead  of ''complanutus." 
Page  4^),  2d  line  from  the  bottom,  read  eonstrieted,  instead  of  **con- 
structed."  Page  59,  1st  lino,  in  the  3d  i)aragrapli,  read  seven  instead 
of  "seventeen."  Pagt*  ()4,  7th  line*  from  the  top.  read  vO(jn<dus  in- 
stead of  **Cognatus."  Opposite  plate  I,  read  eomplanatus  for  *Vom- 
planntus." 

Bulletin  No.  11,  \).  (>,  Lunulieardium  grande  is  from  the  Chouteau 
limestone,  at  Sedalia,  Mo.,  instead  of  the  Ham.  (Ir.  at  Providence. 
Page  (),  Gth  line  from  the  bottom,  read  valves  for  "values."  Page  S, 
last  line  but  one  in  the  1st  paragraph,  read  fine  for  *'five.'*  Page  15, 
0th  line  in  2d  paragrapli,  read  Innule  for  "lunnule."  Page  20,  9th 
line  from  tin*  bottom,  read  fine  for  "five.''  Page  24,  l.'Uh  line  from 
the  top,  insert  after  the  word  "inches,"  on  one  side  an  inch.  And 
make  the  rest  of  the  sentenci^  read  "and  on  the  oth(»r  one  and  two- 
tenths  inches."  Page  27,  last  line  in  the  1st  paragraph,  read  incli 
for  "arch."  Page  20,  »id  line  from  the  bottom  read  Hiiolithidcv  for 
'^Hfjolifhadn.'^  Page  .'K),  read  specific  name  dunleithense  for 
"dunleithensis."  Page  .'H,  read  s[)ecific  name  (mldwelli  for  "cald- 
wellensis."  Page  ii.*^  2d  line  froui  the*  bottom,  read  recurving  for 
"recurring."  Page  41,  4th  line  from  the  top,  read  outer  for  "other," 
and  in  the  14th  line  insert  between  "authors"  and  "in"  the  words, 
referred  to.  Page  4.*^,  5th  line  from  the  bottom,  read  umbilicus  for 
"ambilicus."  Page  44,  Sth  line  froin  the  top,  read  at  for  "as."  Page 
47,  *M  and  4th  lines  in  'Ml  [)aragrapli,  read  ectorhin  and  endorhin  for 
"ectorhim"  and  "endorhim."  Page  49.  2d  line  in  M  paragraph,  read 
wildly  for  "widely."  Page  50,  1st  line,  read  overlooked  for  "over- 
look. "  Opposite  plate  I,  rend  Edniondia  for  "Edmundia."  Op- 
posite pintf  »»,  read  dunleithense  for  "dunleithensis."  Opposite  plate 
4,  read  caldwelli,  jerseycnse  and  blairi  for  "caldwellensis,"  "jersey- 
ensis,"  and  "blari." 
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We  have  not  iindertakon  to  correct  tlie  typoj^rnpliicnl  errors  in 
spelling  ordinary  linglisli  words,  or  in  usinjj^  the  singular  or  plural, 
where  the  errors  are  manifest  to  an  inti'lligent  reach'r,  but  have 
noticed  tlu»  errors  in  s])(dling  technical  words,  omissions  find  where 
the  correct  word  might  l)e  left  in  doubt. 
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To   Bulletins  li  to  12,  Inclusive,  of  The   Illinois  State 
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**  monticuliferus V,  46 

pettisensis  X,  6 

plagosus Ill,  16 

pollubrum IX,  26 
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iEsiocystites  prisons V,  U 
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arcula VI,  30  ^ 

hodgaoni VIII,  23  ^ 

illiDoisensis  VIII.  25  " 

*'  iowensis XII.  5  ' 

**  keoknkensis   XII,  7  " 

profundus  VI,  26  ' 

*  *  tu^riuni  VI,  28  ' 

Affassizocrinus  ovalis IX,  36 

Aerelacrinus  legrrarnlensis V.  15 

*  puhiskiensi.s V,  16 

Alloprosallocrinus  ceLsus V,  47 

Amphoracrinus  blairi VIII.  26 

jossieffl  X,  21 

*  *  sampsoni IX,  27 

sedaliensis VII.  54 
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Amplexus  rockfortleD^iis Xll.  53 

ArchspocriDus  asperatus V.  19 

knoxensiH VI.  34 

parvus V,  21 

peculiaris V,  17 

Burycrinus  elrodi VIII,  l« 

expausus  V,  41 

fonnosus HI.  33 

neifleetiis IX.  2S 

sanipsoni X,  81 

washingtoiiensis VI,  49 

Batoi;riniis,  abnonnal  specinii'iis X.  64 

Batocrinus   udanisensiK  VIll,  14 

HH{uabilis ill,  25 

afUniM  ...^ X.  55 

alU-rsi X,  38 

altiusculiis Ill,  30 

approxiiiialiis X,  5G 

arcula VI,  16 

artriitus VIII.  D 

*'        X.  66 

aspi-r  VHI.  13 

asperatus VIII.  12 

a^pratilis Ill,  21 

basilicus  VIII,  11 

broadhemli VII,  15 

biirketi VI,  19 

cassedayanus Ill,  17 

casualis  VI,  15 

caHula VI,  8 

i-istula VIII,  18 

cotrnatiis   X,  60 

commendabiliH VI,  25 

coniplanatus X,  27 

ctmsaiigiiintMis X,  63 

coidosus V,  51 

cMiriosus VI,  6 

<k*licatulus IX,  12 

<l<»ii{^lassi XII,  12 

enotlatus X.  46 

enodis X,  25 

faberi , IX,  18 

fcdliculus VIll.  15 

f<)rmacfus VII.  24 

^t>rmamis VIII,  5 

jfhibrr X,  32 

h«'tcri)elitus VII,  31 

bodtrsoiii VIII,  8 

hiuiorabilis VI,  10 

i^rnotus VII,  2M 
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incouHuetus VII,  25 

iiu'ultus VII.  21 

inopinattis VII,  96 

in^ioleus  X,  35 
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hatocriuuH,  insuctus VII, 

jesHioa* V^IIl, 

InWIIuni VI. 

laciniosus VI, 

laetus Ill, 

latcrim VI, 

levigatiis X. 

leviH X. 

lyoDaiiUM Ill, 

inixlfstus VIl. 

modulus VIII, 

nanus  VIII, 

nitenfl  IX. 

nitidulus VII. 

TiodoHariuH X, 

nodosum IX, 

iu><hil«)sus IX, 

parilis IX, 

peculiaris  VII. 

pottisensi8  IX, 

pih'us VI. 

planus VII, 

pol  itus X, 

polyda<*tylus VII, 

proct'nis VII. 

prodijiTialis VII, 

proxiinus VIII, 

rriralis IX, 

r«'li(iuus XII, 

rrmotus X, 

rc'p<»rtns X. 

ropositiis X , 

n'siTvatus  XII. 

rotuliforinis XII. 

ru<lis  X, 

nisti«'('llus XII, 

rnsticus XII, 

sac(rellus X. 

sac.culus V, 

suyrt'townj'iisis X. 

sah'inensis IX, 

sauipsoni VII, 

scitulns XII. 

scyplius Ill, 

scdaliensis X, 

srloctus X, 

s<'iiex XII, 

s<*rratus VII, 

s)i:ir(nu'?isis XII, 

sitruatus  "IX, 

solitarius VIII. 

spociosus  X, 

spinosus VI, 

simrius IX, 

stellifornils  IX, 

streuuus IX, 
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Batocrinus  subffiquatuH X,  72 

Bublaevis X.  41 

•  *          subovatus X,  50 

•  •          subrotundus  X,  48 

subscitulus X.  51 

variabilis X.  58 

veniistnlus VTI.  12 

veterator VII,  8 

vptuatu.s VII,  10 

viciuus VII.  34 

'*          wethorbyi VI.  11 

Beleniiiocystites,  n.  gen V.  8 

wetherl.yi V.  9 

Bellerophon  blairi XI,  21 

**            Mcdaliensis  XI,  21 

Bhiirella,  ii.  greo XI,  6 

**         sednliensiM XI,  7 

BIair<»cnmis  spinosulus Ill,  28 

Brief  R<-sume XII,  56 

Calceocrimis  kentnckionsis V,  29 

Canjpophylluiii  kansftsense Ill,  67 

CarabocrinuH  ovalis V,  25 

Caryocrinus  bulhulus  V,  11 

ellipticus V,  10 

hammelli IX,  65 

•  *            kentuckiensis VI.  59 

millisana' IX,  63 

Ceraurus  milleranus Ill,  80 

Chsenomya  lonsra XI,  8 

Codaster  blairi .VII,  86 

' '        iessiea? X,  89 

Oonularida,  n.  ord XI,  22 

Oonularidjp XI,  23 

Conularia  blairi Ill,  73 

*  *          gattinjreri XI.  23 

grratiosa Ill,  74 

**          tfreeuel XI,  27 

**          rocpori • XI,  26 

*  *          sedaliensis XI,  28 

*'           spergoncnsi.s  . Ill,  74 

Crania  eliestoreiisis XII,  47 

Crinoid  bases IV,  31 

("yathocrinum  aiidorsoiii Ill,  30 

blairi  VII.  67 

VIII.  50 

IX.  39 

l.rittsi VII.  70 

**               clioutejuK'U^iis VII,  68 

IX.  38 

fab.'ri X,  85 

labyriutliinis IX.  34 

'*               inacadamsi VII.  69 

sif^nntus III.  32 

tumidulus Ill,  31 

waldroneiisis VIII,  49 

Cycloc.ystoides  illinoisensis VI.  61 

Cycloneiiia  pulcbellum XI,  19 
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Cylicocrinus  (!)  indianensis VI,  31 

Cypricardella  eximia. XI,  15 

Cyrtoceras  dunleithense XI,  SO 

**        kansasense : VII,  88 

Diohocrinus  bosemanensis XII,  44 

Discina  illinoisensis Ill,  70 

'*      munda. III.  71 

Dolatocrinus  arapIuH V,  46 

aplatus VIII.  48 

IX,  49 

approxiinatus IV,  25 

arjTutu** VIII,  41 

arrosus IX,  52 

asper IX,  47 

aHpratilis IX,  49 

aureatus IT^,  24 

basilions IX.  43 

bellarutrosus VIII,  43 

belluJus VI,  57 

bulbaoeu8 IV,  22 

caelatus Vlil.  46 

charh'Stownensis VIII.  44 

cistulH IX.  46 

corpomsus VI.  50 

dispar IX,  40 

dissimilarix IX,  54 

exomatus VI.  54 

gTan(li> IV,  14 

greenri IV,  28 

hanmu-lli VI.  52 

indiaiKTisis VIII,  40 

lacuH IV.  9 

lagnmculus IX,  51 

lineolatux — IV,  27 

lyoiii IX.  44 

mafrniticus IV.  5 

marshi IV.  11 

nejrlectus XII,  37 

nodosus VII,  56 

()niatu> IV.  18 

omatus  var.  usperatus IV.  16 

peculiaris IX.  55 

preciosuM IX.  41 

pulchellus VI,  55 

sacculus VII,  58 

salebrosus VII,  59 

spinosu'* IV,  8 

8t«'llif(T IV,  20 

vasculiiin VI,  53 

venustiiH IV,  23 

Dorycrinus  alabamonsis X,  15 

faberi X,  19 

grecfuei V,  48 

sampsoni  . . . ; X,  17 

Hubovifonnis XII,  80 
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Eatonia  coulteri Ill,  72 

Edmondia  albersi XI.  8 

Elymella  missouriensis XI,  15 

Emperocrinus,  n.  sren. VI,  42 

*  •              indianensis VI,  43 

EnchostomidaB,  n.  f am XI,  30 

Enchostoma,  n.  gen XI,  29 

*  *             lanceolatus XI,  29 

Eretmocrinus  cassedayanus III.  17 

*  •              commendabilis VI.  25 

Errata. XII.  57 

EucalyptocrinuM  milligansB X.  88 

wortheni III.  53 

Eupachycrj nus  parvus Ill,  60 

Eurypterus  kokomoensis X,  90 

Porbesocrinus  greenri IX,  57 

*•           jerseyensis VIII,  58 

*'            tnacadamsi IX.  58 

multibrafhiatus VIII.  55 

pyriformis III.  47 

'*            wasliin^onensis VIII.  54 

Gilbertsocrinus  indianensis VI.  38 

tf nenei VI.  35 

GlyptasttT  millitfanie X.  87 

Glyptocrinus  niercf  nnisis V,  28 

Goniasteroidocrinus  faberi X,  84 

ly(»nanus III.  55 

Goniatitidfp  XI.  33 

Goniatites  blairi  XI,  35 

elkbornensis XI,  37 

fultoncnsis   XI.  39 

jfreeneastlensis XI.  44 

illinoisensis XI.  42 

jf.s.sieff*  XI.  46 

kansasi'nsis XI,  43 

kentuckiensis XI.  40 

lunatus XI.  41 

mitlirax   XI.  33 

m<»nt»j<>nieryensi,s  XI.  38 

parrishi  XI,  HG 

subcavus XI.  45 

Granatocrinns  sphaoroidalis  III.  65 

winslowi   III.  66 

lladropbylluni  tcnnesscM-nse  VII.  87 

Holocystites  aspcr  VII,  84 

tjyrinus V.  5 

Hphacroidalis   ..VII.  85 

tplendens   V,  7 

Holopea  trrandis XI,  19 

Ilydreionocrinus  cTassi«iiscus    Ill,  43 

trranuliferus III.  44 

n<»duliferus Ill,  41 

ianctiliidovioi   Ill,  40 

Hubsinuatus Ill,  40 

Icbtbyocrinus  clarkensis   V  43 

••               spinosulus V,  44 

Illaenus  danielsi    Ill,  76 
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Indianoorinus,  n.  gen VII,  83 

punctatua  VII,  8S 

Interestinc:  letter '. IV,  87 

Lecanocrinus  irreenei VIII,  52 

•  •             OS wefiroensia  IV,  33 

Lichas  bymesanus Ill,  78 

**       hanoverensis  Ill,  78 

Lin^rula  indianensis   Ill,  69 

Liopteria  speciosa XI,  13 

Hubovata  XI.  13 

Lunulicardium  grande    XI,  6 

*  *             retrorsum XI.  6 

Macrodon  blairi XI,  11 

facetus  XI.  IC 

pettisensis  XI,  10 

Macrostylocrinus  indianensis  VI,  33 

Megristocrinus  cxpansus  IV,  35 

hemisphericQs  VII,  44 

indianensis VIII,  27 

oruatus  VII,  42 

Melocrinus  sampsoni  VI  I,  55 

Melonites  indianensis   Ill,  5 

Michclinia  branneri ill,  68 

Mitrocrinid».  n.  fani V,  22 

Mitrocrinus,  n.  i^en V,  22 

Mitrocrinus  wetherbyi  V,  22 

Murchisonia  indianensis XI,  18 

Mytilarca jessieap   XI,  14 

Nuclcocrinus  ^reenei Ill,  62 

* •              venustus III.  63 

Oligoporus  bellulns Ill,  7 

blairi Ill,  6 

sulcatus   III.  8 

Onycliocriniis  parvus Ill,  52 

**               pulaskiensis  VI,  40 

Ortluxreras  cald  well!  XI.  31 

Pala»aster  wykofli  XII,  46 

P:ilHH)S(>len  occid^'ntalis XI.  16 

Pholidops  trrcenei XII.  48 

Physetocrinus  snnipsoni X.  14 

Pisocrinus  bacciila VIl,  79 

milliifuni  VII.  80 

PIatyc(^ras  iudianenso XII.  48 

IMatycrinns  bozenianensis XII,  42 

bridirerensis  XI|.  43 

casula VII,  76 

clinatus  VII,  74 

roncinnulus IX,  63 

cortina  V.  40 

doujrlassi X.  S6 

formosus VII,  72 

var  approxiraatus IX,  60 

fiTormanus VII,  78 

hodifsoni VIII.  63 

illinoisensis VIII,  62 

missouriensis VII.  73 
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Platycrinus  modestus VII,    77 

pettisensis ! VII.    73 

••  semifusus VII,    77 

sharonensis XII,    42 

subscitulus IX,    62 

sulciferuB VII,    75 

tufiruriam VII,    70 

vascellum VI.    32 

PleurocystidflB  n.  fam VI,    60 

Pleuroeystites  mercerensis VI,    60 

PolrocrinidaB.  n.  fam V,    24 

Porocrinus  kentuckiensis V,    24 

Posidonomya  laBallensis ^ XI,    12 

Poterioceras  jerseyense XI,    32 

Poteriocrinus  albersi IX,    29 

altonensis VII,    62 

•  *  arrectariua IX.    33 

blairi  VII.    61 

bozemanensis X,    82 

broadheadi VII.    63 

circumtextus V,    31 

doufflassi X    83 

banmiondi V,    35 

labyrintbicuH  IX,    34 

lautus  IX.    30 

maccabei  V,    34 

var.  decrepitus • V,    36 

neglectus " IX,    31 

pulaBkiensis  VIII.    39 

sanipsoni VII,    65 

scopi©  V,    33 

vaerulus VI.    46 

Pterotocrinus  wetherbyi VI,    44 

Beceptaculites  dixonensis XI,    47 

Retiocrinus  al veolatus V,    26 

RhodocriDUs  blairi IX,    37 

bozemaneDsiH XII,    40 

bridererensis XII.    41 

douglasHi XII,    39 

Rusopbycus  chesterense  XII,    54 

nioutanonse  XII,    54 

Saccocrinus  umbrosus VI,    24 

Sampsonocrinus  n.  gen VII,    51 

*  *  bemisphericus VII.    51 

Scaphiocrinus  arrosus IIT,    39 

Tnartin^;ii8J8 III.    38 

notatus IX,    34 

Schizodus  sodalii'nsis IX.    17 

Sbumurdocrinus  n.  gen VII,    40 

concinnua  VII,    41 

Solenocljilns  henry villense XII,    51 

Special  remarks XII,    55 

Sphenotus  sinuatus XI,      9 

Spirorbis  blairi VII,    89 

Stegunocrinus  albersi XII.    33- 

blairi XII.    3S 

grriffithi   XII,    34 
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Stecranocrinus  sharonensis XII.  32 

sperpenonsis VIII,  29 

Stereocrlnus  indianensis XII,  38 

Straparollas  missourienais XI,  20 

Stribalocystites  sphaeroidalis VI,  58 

Strotocrinus  blairi  '. VII.  4S 

ornatus    VIII.  30 

venustus III.  26 

Synbathocrinus  augxiluria V,  42 

illinoisensis VIII,  53 

Talarocrinus  trijugris  III.  45 

patei  XII,  44 

TuxocrinuB  crawfordsvillenais Ill,  40 

splendens VIII,  «l 

wetherbyi  VI,  41 

imgvt\& VIII.  59 

Teranochilus  grreenense  XII.  52 

Thalainocrinidsp.  n.  fain VII.  81 

Thalamocriuus,  n.  sreu VII,  81 

cylindricu8 VI I,  82 

ovatus VII.  82 

Thysanocrinus  miliitranfle VIII,  51 

Ulocrinus  blairi Ill,  57 

occideiitalis Ill,  5S 

Zeacrinus  bellulus Ill,  34 

blairi  VII,  66 

"         cylindricus V,  38 

'*         dovereiisis VIII.  35 

durabilis VI.  48 

^randiculus V,  32 

kentuckionsis VIII.  37 

nitldus  Ill,  3»; 

'*         obeans Ill,  35 

peculiaris  VIII.  .34 

pulaskiensis VI,  47 

salemensis V,  37 

f  M  ?  ?       XII,  46 
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PLATE  I. 


Paqx.  . 

aoarioocrincs  10wbnsi8,  ii.  sp 5- 

Fiff.    1.    Basal  view. 
Fiff.    2.    Summit. 
Fig.    3,    AzyNTOus  view. 

AOAKICOCT«ISr8  KEOKUKKNSl S.  D.  SP 7 

Fiff.    4.    Basal  view. 

FifiT.    5.    Summit. 

Fiir.    6.    Azyffona  view. 

BaTOCRINUS  BHAKONEN8I.S.  n.   Sp 18 

Fiif.    7.    Azyvous  view. 

Fiff.    8.    Opposite  side  of  sniiie. 

Fig.    9.    Liiternl  view. 

Batocrini's  soiTiLrs.  II.  sp 19 

Fik'.  10.    A  zy  If  cms  view. 

Fig.  11.    ni»i»(»«iire  side  of  Haine. 

Bat*  m  ■ijiNis  SF.xKX,  n.  sp 21 

Kitf.  12.    Azyc'us  view. 

Fiff.  V.i.    Opposite  side  of  same. 

Ficr.  M.    Suiiiiiiit  of  another  Bpeciiiien. 

BATrK'KINUS  KKMyil'S,  n.  Sp 

Fitf.  15.    Husul  view. 
Fitf.  Ifi.    Azyif(nis  view. 
V'lK.  17.    Suininit. 

BaToCKINTS  KISTH'KLMS.  II.  ST) 

Fiyr.  is.  Hasal  view. 

F\c.  1!'.  Same,  innffiii fled  two  diameters. 

Fiff.  20.  Azyffous  view. 

Kiff.  21.  Summit. 

BaTCK'KINVS  KESKKVATU8,  U.  sp 25 

Fiff.  22.  ])asnl  view,  maffnifled  two  diameters. 

FiiT.  23.  Same,  natural  size. 

Fiff.  24.  Azyfft)us  view. 

Fiff.  2r).  Summit. 

BxTOt'ltl NTS  KOTrLIFOICMLS.  D.  sp 26 

Fiff.  26.    Basal  veiw,  maffnified  two  diameters* 
Fiff.  27.    Same,  natural  size. 
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PLATE  II. 


Page. 
Batocrincs  BOTruroRMis,  n.  sp 26 

PilT.    1-    Azywrous  view. 
Vig.    2.    Suiiiniit. 

BATO«:'UiNt'S  <  ?'  klsthts.  u.  sp 28 

Fiff.  'd.  Basal  view,  niai<riiitled  two  diameters. 

Fi(r.  4.  Sumo,  nntiiral  size*. 

Fi>r.  5.  Azyifous  view. 

FitC'  t>.  Suniiiiit. 

DOKVORINIS  <Um.>VIF«>KMIS.  H.  sp 90 

Fitf.    7.    A7.yifOU8»  vi»«w. 

Fi>r.    S.    0|ipi»sitf  ««i«U-  <if  same. 

Fiff.    9.    Siitiiiuit. 

STF-<iANOrRINrS  SHARONKNSIS,  n.  MP 82 

Fit:.  10.    AzytrouH  vii«w. 

Fiir.  11.    (')pposite  side  of  suiiit*. 

FiL^  12.    Suiiiiitit. 

StEiJANO'RINIS  AKKEU."!,  11.  sp 33 

Fiur.  V.i.  AzyisouM  view. 

Fiir.  n.  <>ppo»»it«' sjilf  of  sniiie. 

FiijT.  15.  .Siiiiiiiiit. 

Fitf.  16.  Hasiil  vitw. 

StKOANOCRINI'S  UHIFPITHI.  II.  .Sp 34 

Fitf.  17.  Azyjrouh  vi«?w. 

Fijf.  IS.  Opposit**  sidif  of  Maine. 

Fijf.  ll».  I  in  sal  vii"W. 

Fig.  20.  Sum  it. 

STK<iAN«.>CUlNl>   IfLAlRI.  n.  sp 35 

Fi>f.  21.    Vifw  oppo.site  azyifous  Hide. 
Fijff.  22.     MuMal  view. 

Fi|f.  23.    A/yifcms  view. 

Vig.  24.    Opposite  side  of  same. 

Fijf.  25.    Suinmit. 

BaTOCRINIS  IH^UOLASMI,  n.  sp 29 

Fifir.  26.    View  upt>08ite  azycous  side. 

DOLATOCRlNL'>  SEOLKOTIS.  n.  MP 37 

Fijr.  27.    Baaal  view. 
Fig.  28.    Summit. 
Fig.  29.    Lateral  view. 

?   f : -U) 

Fig.  30.    Summit  iT'. 
Fig.  31.    Lateral  if). 
Fig.  32.    Underside  (?). 
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PLATE  III. 


Vaqe. 

R  HOIK)!  HI  NTS   iKHGLASSr,  Ti.  •*!) 39 

Fiff.     1.    AzyK"oiis  ;vrvn  on  the  left. 

RHODOf'RINl  S    HOZKMANENSIS.  n.  SP 40 

Fiir.    2.    Lateral  view. 

RhOIM»'"KIXT'S  HRirMiKKENSIS.  n.  "l 41 

Fiir.    'i.    Lat^'ral  \'uw'. 

DiciioritrNis  n(»zKMA\KNSi.s.  n.  sp 44 

Fii:.    4.    Azyjfuus  viiw. 

Pl.AIYi'KINlS    IIOZKMANKNSIS.  n.  sp 42 

Fiir.    5.    Lfttornl  view. 

Pl-ATYVKINTS   SHAI<«»NnNSIS.  11.    sr 42 

Ficr.    6.     Ilafial  vii'w. 

Fiir.    7.    L«Ti-ral  virw  of  l»asal  iilfttf> 

Platy'HINIS  Hi:riMJKRi:Nsi«s.  TI.  «*p 43 

Fiiir.    fi.    Azyirous  vjpw. 

Talarockinvs  i>Ai  I.I.  n.  sp 44 

Flu'.    JK  Vi«'w  ii)i])ositi*  HZVL'niis  ftn*n. 

Fitr.  10.  Azyt,'uu>  vii-wof  Huihi". 

Fiij.  11.  Ayytroiin  vi«'W  of  a  •«iii!ill«T  spiM'inu'H. 

Fijr.  12.  (')ppo>if«' «ii(N«  <if  saui'  . 

STFI.'K.OrRTXrs    IN[>I  ANKNSIS.  Tl.  ^r 38 

l-'i«'.  m.     H»«<.'il  virw  of  ralyx.  «*lio\viiiur  all  tlit.'  pl;it«-«. 

Flu:.  14.     fjator.-il  view. 

Via.  1"».     Masjil  vi«-\v  of  ;ii)otlif-r  spj'riiiM'ii. 

I*HOf,llMil»>   <JliKENKI.  TI.   xp 48 

Fiij.  1'".     Dorsal  vi«w. 

Fii;.  17.     \'<iitr»I  vi«  w. 

Fiir.  1*».     IViitil*'  vii  "  . 

Fii'.  M*,'.*0,lfl.   Sj'ii'*-  n;'L'riiti«'«l  t\viMliaiin't«"r«. 

AMPLKXIn    K«'«k;  •••.•IKNSK.  U.  -p     53 

Fiir.  22.     L:tr.r:i!  v'nw. 
V'l'S.  'Si.     Km  I   v'ww. 

(Crania  r-HK-^TFUKssis.  ii.  si> 47 

Fiirs.  .21,  2.').     \'ii'\v  of  ^lM•l•iIn^•n^  attai-]i<Ml  to  l)ryoz«'an< 
FIl'.  2«'>.     \"u  V  i.f  a  sp«-«Mm('n  attjo-li«Ml  ioa«*l'rll. 

IVm.aeastkr  wvKTiKFr,  II.  sp 46 

Fiir.  27.     Virw  <if  viMitral  si'l«*: 
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PLATE  IV. 


Paok. 

RBMELOCERAS  t'LAKKENSR.  n.  A^ 49 

Fiff.  1.    Lateral  view. 
Fifir.  2.    Dorsal  view. 
FiK-  3.    Ventral  view. 

80LENOI.'HII.U8  HENKTVILLENSE.  D.  Sp 51 

Fig.  4.    Lateral  view. 
Fig,  5.    Dorsal  view. 
Vig.  6.    Vontral  view. 

PLATYCEKA.H  INrMANENSE.  TX.  «P 48 

FifT.    7.  Laterul  view  «>f  a  Htuall  speciiuen. 

Fifir.    S.  DurHHl  vJMW  of  same. 

Fiir.    9.  Apertun;  of  same. 

FifiT.  10.  Lateral  view  of  a  lar^rer  speciiuexi. 
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Fig.  3.    LatiTtil  view. 
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